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ADDRESS TO THE ROYAL GEOGRAPHICAL SOCIETY, 1908. • 

By the Bt Hon. Sir GEORGE TAUBMAN GOLDM, K.O.M.G., President 

At this Anniversary Meeting, the first over whioh I have presided, I 
propose to review briefly the work of our Society during the past year 
and its position to-day ; but I must commence with one prefatory 
remark. In speaking of results achieved and of progress made, I 
cannot isolate the past year from its predecessors. In the Royal 
Geographical Society there are no revolutions. Successive presidents 
and oounoils take up the work whioh has been prepared by those who 
have gone before them ; and, Bpeaking for myself, I have been oontent 
to follow, as closely as oiroumstanoes have permitted, on the lines 
pursued by my distinguished and untiring predecessor, Sir Clements 
Markham, during the twelve years that he presided over us with sUoh 
marked success. 

So far as the general progress of the Society is oonoerned, we have 
reason to be satisfied. You will see in the Annual Report and the 
New Year-Book, whioh will appear this week, that during last year (as 
in the preceding years) a substantial addition was made to our mem- 
bers ; but this is not the only, nor even the ohief, sign that the Society 
is successfully holding its place amid the many and varied organizations 
through whioh the acquisition and diffusion of human knowledge are 
carried on. Personally, I am inolined to attaoh even more importance 
to the gradually increasing circulation of onr Journal outside of the circle 
of the Society. You may remember that, about fourteen years ago, the 
scope of this publication was considerably extended so as to oover the 
whole field of exploration and geography. There had been previously 
no such permanent organ in the English tongue, and the success of the 

* Delivered at the Atmivenaiy Meeting, May 21, 1906. 
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experiment folly justified the step then taken by the Oonnoil. Bat 
scientific societies, like all other human institutions, oan only prosper 
by continually adapting themselves to the changing conditions of their 
environment, and the Council, two years ago, wisely deoided to place 
the Journal on publio sale, and to exhibit the bills of its contents at the 
principal railway stations in the kingdom. The result has been a very 
large addition to the circulation of the Journal . I earnestly hope that 
this and similar steps may widely inorease the spread of interest in 
geography amongst the general publio. As testimony of the view 
taken by scientific men of the intrinsic value of the Journal , you 
may like to hear a few words from a letter recently received from 
Prof. Suess, when acknowledging his eleotion as an Honorary Corre- 
sponding Member of our Sooiety. Prof. Suess, as every one knows, is 
one of the greatest living exponents of geologioal and geographical 
soienoe, and he writes, 11 The Society’s Journal has for years been one 
of my richest sources of information, and 1 shall be happy to possess it 
in my library, and not to remain dependent upon publio libraries/' 

You are aware that, in addition to our monthly journal, we issue 
at intervals extra publications of a character too lengthy or too 
teohnioal to be suitable for our monthly number. During the past 
year we have published a volume of great interest and scientific value 
by Dr. Menbaoher, on his expedition to the Central Tien Shan moun- 
tains. The eighth edition of our 4 Hints to Travellers/ whioh is used 
by explorers of all nationalities, haB been exhausted for some months ; 
but the ninth edition, under the editorship of our able map ourator and 
instructor, Mr. Reeves, is now ready for publication. It has been 
entirely reoast and greatly improved; the demand has been so great 
that we have had, most cheerfully, to print double the number that 
we printed of the previous editions. 

In the instruction department under Mr. Reeves the work is 
constantly increasing. Officers and oivil officials are sent every year 
by the Government departments to take the Society's diploma before 
entering upon their work. In other ways we continue to be on dose 
relations with several departments of the Government, and even foreign 
governments have appealed to us to reoommend competent men for 
oarrying out the work of boundary delimitation. 

Under the able and sealous care of Mr. Heawood, our library is 
constantly maintained at the level whioh you have the right to expeot 
in a Sooiety as euergetio and abreast of the times as ours is. 

Fortunately, we are not entirely dependent for this objeot on our 
own funds, often urgently required for other purposes, but are also 
a— istit* by the generosity of individual members. I must, on this 
oocasion, specially refer to the magnifioent donation made by one of 
our oldest Fellows, Dr. Alexander Peokover, Lord-Lieutenant of Cam- 
bridgeshire, who, from his early years, has been a diligent and 
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discriminating oolleotor of geographical daisies and rare map* Hr, 
Peokover has generously presented to our Society nearly the whole of 
this valuable collection, thus completing many gaps in the library and 
map-room collection. Quite recently, also, Oolonel Feilden, who, during 
the greater part of his lifetime, devoted himself to forming an Arctic 
library, has been good enough to present this rare and large collection 
to our Sooiety, of whioh he is so* distinguished a Fellow. It will 
interest you to know that the general index to the first twenty volumes 
of the Geographical Journal is almost ready for publication. It will 
form a volume of about 600 pages in double columns, and will be 
invaluable for purposes of reference. The general index to the four- 
teen volumes of the earlier Proeeedinge of the Royal Geographical 8ociety 
is also well advanced; while the supplement to the Library Catalogue, 
covering the last fourteen years, is proceeding. 

To some of the Fellows, as also to the general public, the evening 
meetings of the Sooiety, held fortnightly from November to June, may 
perhaps represent our principal activity ; but I think that most of you 
here present know that they form only a small section of the totality 
of the Sooiety*s work. Nevertheless, those fortnightly meetings un- 
doubtedly play a very considerable part in the diffusion of geographical 
knowledge, and the general oharaoter of the papers whioh have been 
read during the last year is an indication of the continuous progress 
whioh has been made in our time, in raising the standard and widening 
the field of our subject. From the nature of things the majority of 
those papers have been reoords of travels, but these have displayed un- 
mistakable evidenoe of the increasingly scientific oharaoter of the work 
of geographical exploration. I would mention as typioal oases the 
papers of Dr. Seligmann on British New Guinea, of Sir Henry 
MoMahon on Seistan, and of Baron Nordenskj&ld on his researches in 
Bolivia. Nor has such work been confined to remote continents and 
islands. Muoh has been done both at our meetings and in the Journal to 
extend our knowledge of Europe itself. For instance, Oolonel MaunseU's 
paper on the Bhodope Balkans was a useful contribution to the 
geography of a very little known part on the Continent. Mr. Hogarth's 
able paper on the geographical conditions affeoting population in the 
East Mediterranean lands, and Mr. Spotswood Green's most interesting 
paper on the Spanish Armada, are striking examples of the light whioh 
geography is able to throw upon history. The series of papers by Sir 
John Murray on the Sootoh Lochs, whioh have been continued in the 
Journal during the last year, and the paper by Mr. Victor Getty in 
the current number of the Journal on “ The Glacial Aspects of Ben 
Nevis, 91 are instances of reoent contributions to geographical know- 
ledge of our own country. We have had other papers of a purely 
scientific oharaoter, such as that by Mr. Soott Elliot on the action of 
water-plants in Chile in building up land; by Prof. Davis on “The 

s 2 
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Geographical Cycle in an Arid Climate ; " by Prof. Schwarz on 
11 The Rivera of Cape Colony;*' and by Mr. Mackintosh Bell on “The 
Great Tarawera Voloanio Rift." In another department of the wide 
field of geography — the field which has been designated “Applied 
Geography," that in which is worked out the bearings of Geographical 
conditions on human activity and human interests — we had an admirable 
paper by Prof. Gregory on “ The Eoonomio Geography of Australia." 

You are aware* that the increasingly soientifio character of our 
geographical work led to the establishment, some three or four years 
ago, of a Research Department, mainly devoted to discussions on 
subjects of too teohnioal a character to be suitable for our fortnightly 
meetings. These discussions are, of course, open to all Fellows of the 
Society, but not to visitors, exoept by invitation of the Research 
Committee. This department has been aotive during the past year. 
One interesting disousBion was that on Mr. Randall MaoIver*s views as 
to the date and origin of the Zimbabwe ruins in South Afrioa, a subject 
intimately connected with the early , history of African exploration. 
Another valuable discussion was that raised by Mr. Scott Elliot's 
adVooaoy of an inquiry into the resources of the Empire. Dr. Nansen’s 
paper on “ The Osoillation of Shore-lines ” also led to a lively discussion 
by specialists, and I understand that the Researoh Department may 
soon expeot another paper from Dr. Nansen on the same subject. 
Certain ]>oints connected with the Seistan lake-basin involving 
technical scientific considerations were also brought before this depart- 
ment by Sir llenry McMahon. A disoussion on a paper by Sir Clements 
Markham dealt with problems still to be solved in the north polar 
area, and it is in the attempt to solve these problems that Mr. Einar 
Mikkelsen is now making his way through Behring straits to Prince 
Patriok Land. Part of the funds required for the work has been 
furnished by our Society, Captain Lyons of the Egyptian Survey 
brought before the Research Department the subject of the Nile flood, 
which he has now expanded into a l»ook (entitled * The Physiography 
of the River Nile and its Basin '), published by the Egyptian Govern- 
ment This elaliorate work contains a mass of valuable information on 
a most interesting and important subjeot. Through the Research 
Department wo are initiating an investigation into the changes which 
have taken plaoe in the North Sea coast region of England during the 
historical period. The inquiry is a complicated one, and will require 
the assistance of many workers, but it is worth carrying out, as the 
results can hardly fail to be of value both to pure geography and to 
history. In the same way we have arranged for a special investigation 
of a limited river area in the Thames basin, with a view to discover 
the rate at which the land is being worn away through influences oi 
rainfall and other causes. We have every reason to hope that in the 
near future, as trained geographical students become more and more 
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numerous, practical work of various kinds will go on inoreaaing under 
the auspices of the Society. 

I will say a few words on geographical work already completed, 
or in the course of completion, which has not yet been brought fully to 
the notice of our Sooiety. Mr. Ellsworth Huntington, a youn g American 
explorer of a thorough scientific training, has just returned to this 
country from Oentral Asia with his companion, Mr. Barrett, I believe 
that Mr. Huntington has done much to solve some of the problems 
connected with the geography, the desicoation, and the archeology of 
Central Asia; but a full account from his pen will be published in the 
Journal very shortly. Tou all know that Dr. Stan Hedin has started 
on another of his great expeditions. He has already traversed 
Persia, and he believes that he has solved some of the more important 
geographical problems of the eastern provinces of that country. We 
understand that his next field will be Tibet To us, as British 
geographers, it is somewhat tantalizing that the British Government 
has declined to grant permission to experienced British officers to enter 
Tibet or to explore the unknown reaches of its great rivers; but this 
is not the place for either approval or condemnation of the policy on 
which this decision is based. In the continent of Africa, the expedition 
under Captain Gosling and Lieut. Boyd Alexander has been at work 
in Nigeria, on Lake Chad, on the Shari, on the Mobangi, and in other 
regions for about two years. It is making its way to Lado, and may 
probably before long return down the Nile. Valuable results are 
expected from thiB expedition. Some of them have, indeed, already 
appeared in the Journal , including an excellent map of part of Nigeria 
by Mr. Talbot, one of the surveyors of the expedition. During the past 
year our Gold Medalist, Commander Peary, has made a fresh start for 
the purpose of reaching the pole. We wish him every success. Captain 
Amundsen, who, some three years ago, went out with two or three 
companions to oarry out a series of observations around the north 
magnetio pole, has accomplished the North-West Passage. He has since 
returned to his companions, and will probably carry on the projected 
work for another year. Another interesting matter connected with 
the north pole region is the establishment of a Danish scientific station 
at Disco, on the west coast of Greenland, for the purpose of making 
continuous scientific observations. During the year Captain Soott's 
magnificent narrative of the National Antarotio Expedition has been 
given to the world, and we are now awaiting publication of the detailed 
scientific results. Meanwhile, the soientifio results of the Swedish 
Antarctic Expedition have appeared in several large volumes, some of 
which are published in English. Strenuous efforts are being made by 
Lieut. Barne, b.h„ to obtain funds for a small Antarctic expedition to 
supplement that in which he bore so admirable a part, In view of the 
heavy expenditure recently incurred by the Society in the National 
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Aatae tio Expedition, your Oounoil do not at present feel justified even 
in considering the question of a contribution to the new fend ; but they 
felly reoogniee the importanoe of continuity in Antarctic exploration, 
and they hare learned with satisfaction Captain Soott's emphatic opinion 
a» to the qualifications of Lieut Bame for oonduoting the proposed 
enterprise. 

With regard to the ever-important subject of geographical educa- 
tion, we hare every reason to be satisfied with the progress that has 
been made during the past year. We have excellent reports from 
Oxford, where, under the new reader, Dr. Herbertson, the school con- 
tinues to flourish. The number of students during the present term 
has increased very largely over the past term, and not a few of them 
propose to devote themselves specially to obtain the full diploma of the 
school, whioh implies a very thorough mastery of the subjeot in all its 
departments. A special course of lectures by men of high standing in 
the different branches of the subject has been instituted there, and 
these promise to be completely successful. At Cambridge, also, we have 
reason to believe that steady progress is being made. There also a 
series of lectures has been initiated during the past year. Sir Clements 
Markham opened the series with a leoture on the Field of Geography. 
This has been followed by others by Sir Archibald Geikie, Mr. Hogarth, 
and Major Hills. Perhaps one of the most encouraging steps taken 
during the year was the issue by the Education Department of a syllabus 
for geographical teaohing in secondary sohools. It was hardly to be 
expeoted that, at the outset, this syllabus would be all that exacting 
geographers might wish; but on the whole it is satisfactory, and the 
mere fact that suoh a syllabus has been issued by the Education Depart- 
ment is highly significant of the important position whioh geography 
has assumed in education in this country, compared to what it was a 
generation ago. But this spread of geography in recent years, not only 
in secondary sohools and in the universities, but in military and in 
other circles, is one whioh would demand an address by itself, and 
I have only been able to touoh upon it here. I need not dwell on 
the increasingly important position which geography has been allotted 
in the examination of the University of London, largely due to the 
energy of Mr. Mackinder, who, as director of the London School of 
Eoonomios, gives the subjeot a place of the first importanoe there. 

The past year has in one respect been rather a sad one for the 
Society, as our obituary list contains the names of some of the most 
distinguished of our Fellows. Among our home list, I can only allude 
to the great loss whioh our Sooiety and geography have sustained by 
the death of suoh men as Sir Mount Stuart Grant Duff, Sir Charles 
Wilson, Dr. Blanford, Sir John Farquharson, Sir William Wharton, 
Canon Tristram, Sir Coutts Trotter, Admiral Lindsey Brine, and 
Captain Wiggins. In Sir Augustus Gregory we have lost one of our 
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oldest FellowB t and one of the great early pioneer explorers of iubvlk 
Among our Honorary Oorresponding Members we have to deplete the 
loss of suoh distinguished explorers and geographers as Baton Yon 
Biohthofen, Major Yon Wiesmann, M. de Brazza, and perhaps greatest 
of all Blisde Reolus. i 

I oommenoed my address with a tribute — neoessarily brief and 
inadequate— to the work performed by my predeoeasor, Sir Olements 
Markham, daring his twelve years 9 tenure of the Presidential chair. I 
wish to oonolude the address with a similar tribnte to the indispensable 
work performed by Dr. J. Soott Keltie during the first year of my 
presidency, as, indeed, during the fourteen years that he has filled the 
post of secretary to the Society, throughout all of whioh period I have 
been in a position, as a member of your Council, to follow and appreciate 
his invaluable services. I do not, of oourse, imagine that any words of 
mine oan add materially to the firmly-rooted reputation of Dr. Keltic, 
either in our great Society or amongst geographers of all nationalities. 
He is too widely known to need commendation from me, But I olaim, 
as one of my privileges, to remind you of the bet which must be patent 
to many of you, that by far the greater part of suoh work of the Society 
as appears to be performed by me— including even the more solid material 
of this address — is really the work of our untiring, our zealous, our 
deeply experienced secretary. 


THE RHODOPE BALKANS.* 

By Lieut. -Colonel 7. R. MATJNBBLL, G.M.G., R.A. 

The Bhodope Balkans is the name given to the series of ranges along 
the southern frontier of Bulgaria whioh shut off that oountry from 
access towards the Mediterranean. They form a part of European 
Turkey ouriously little known, although the traveller in the Orient 
express to Constantinople skirts the foothills of the range on the north, 
and may admire its bold line of snowy summits, and also the ooast to 
Salonioa along the ASgean follows its southern slopes and traverses 
some of its gorged Yet the aotual oountry is seldom penetrated by 
travellers, and since the stirring times of the war of 1876, when some 
of the Turkish oolumns retreated through its passes, and its feudal beys 
organized a force to desoend on the Russian line of communications, 
the oountry has remained forgotten. 

'The name “ Balkan " in Turkish is a generic term referring to a 
range or mass of wooded hills with pasturage and meadowland on their 
dopes, rather than to a “ dagh,” or mountain, a name applied oftener 
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to thi wild rooky ranges with inaooessible peaks and ragged slopes 
more common in Asiatio Turkey. 

The main range of the Balkans whioh gives its name to the penin- 
sula is known to the Turks as the Khoja Balkan, or “ Father of 
Balkans;" the oentral mass of the Rhodope is known as the Kara, or 
Black Balkan, probably from the dark masses of pine forests along its 
summit ridges. The high mass of the Rilo mountains is the Altun, or 
Golden Balkan, while another very beautiful and picturesque range 
is the Stranja Balkan along the Black sea from the Bosphorus up to 
the Bulgarian frontier — hills of no great height, but with densely 
wooded slopes and deep winding glades, affording very delightful 
scenery of a kind somewhat rare in Turkey. 

The Rhodope Balkans commence on the west as a continuation of 
the Rilo mountains, a fine mass of hills whioh form the southern 
bnttress of the Sofia plateau, and rise in the Musalla peak to 9600 feet. 
A sharp dip with a rugged col separates the Dospat range, whioh forms 
the north-west end of the Rhodope Balkans, from it, after whioh the 
general trend of the range is to the south-east, though at an elevation 
very muoh lower, of about 6500 feet. The oentral part of the range, 
the Kara Balkan, is to be found along the Bulgarian frontier south of 
Philipopolis, where the principal peaks are the Fersenk, rising to 
6800 feet, and the Perilik, at the turning-point of the frontier, to 
7130 feet. Eastward of this the range ptaotioally divides into two 
long offsets, whioh enclose the valley of the Arda, one following the 
line of the Bulgarian frontier, and gradually getting lower until its 
foothills approaoh the Marrtea near Adrianople, and another, a well- 
defined series of ridges wliioh skirt the coast plain of the jEgean and 
trend to a oentral knot in the Khoja Yaila Dagh, whioh rises to 4210 
feet, and sends out Bpurs to the ooast at Bede Agaoh, as well as towards 
the Maritza on the east and the Arda on the north. 

The many small streams on the northern slopes of the Rhodope 
emerge from their narrow valleys and gorges into the wide plain of 
southern Bulgaria, and there form tributaries of the Maritza, the great 
river of the principality most famous in national song and story, whioh 
leaves Bulgaria near Adrianople, and sweeps round the eastern end of 
the Rhodope to enter the sea near Bede Agaoh. The Arda is the 
chief river of the Rhodope, as it rises in the oentral part of the range, 
and flows between the two lines of hills forming the eastern end, re- 
ceiving many tributaries on either bank, and finally escapes through 
a narrow gorge to join the Maritza just above Adrianople town. 

The Kieil Beli Ohai, or M mad red river,*' iB a large mountain 
stream whioh drains into the Maritza from the eastern side of the 
Khoja Yailo Dagh, and is a rushing torrent throughout its course, 
whioh quite justifies its name. 

On the south are no streams of any size flowing into the ASgean 
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from the ooastal ranges of the Rhodope, the largest being the Yardimlu 
from the southern side of the Khoja Yaila, which traverses a wide 
cultivated plain east of Gumuljina, with meadow-land and patches of 
fittest, on its way to the sea. At Xanthi a stream emerges just above 
the town from a rooky gorge, but it soaroely exists in summer, as its 
waters are used up for the town and the belt of gardens surrounding it, 
its shingly bed being dry. 

Along the west side of the Rutodope is the wide basin of the Mesta, 
a large stream rising in the Rilo, and formed of many affluents from its 
foothills and the Pirin and Dospat ranges. It passes in a deep-out 
valley through Raslog, and enters the little plain of Nevrokop, but 
soon resumes its character of a mountain torrent, forcing its way 
along a deep tortuous channel through a Y-shaped valley between 
spurs from the Rhodope and some high ranges about Drama, towards 
the iEgean. At the little station of Buk, the Salonioa-Constantinople 
railway crosses the river and follows its bank, traversing a small open 
basin at Buk, and then winding along a picturesque rook gorge through 
tunnels or in a outting closely overhanging the water. It is only in 
the last few miles, when it has left the gorge and turned towards the 
sea, whioh it enters opposite Thasos, that the river is able to spread 
itself over a wide sandy delta and esoapes from its mountain gorges. 
The Turkish name of the river is Kara Su, but as this is also applied to 
the Struma and many other streams, it seems best tp retain the name 
Mesta, its former Greek name, whioh is also known to the Turks. 

The general outline of the Rhodope presents no prominent peaks of 
striking grandeur rising above the generaV chaos of wooded or brown 
summits, but its chief beauty, especially in the oentre and west, lies 
in its pine-dad summits and slopes, endosing pleasant valleys, upland 
meadows watered by many rills, along whioh are villages of log-built 
houses, whose wooden roofs and general outline would remind one of 
the Tyrol, were it not for a oertain irregularity of shape that must 
be oriental, and for the wooden tower of the minaret above the trees. 
These pasture lands along the slopes and the foreBts constitute its 
principal source of riohes of the oountry, and form a pleasing contrast 
to the bare cultivated plains of the Maritsa and the ASgean ooaat, whioh 
are soorohed in summer and have few trees. There are no lakes at all 
in the Rhodope, and in this it loses somewhat in pioturesqueness com- 
pared with the fine lakes of Okhrida and Prespa among the Albania 
mountains, or oven with those of the Pirin Dagh dose by, whioh has 
several beautiful lakdets on its summit plateaux. The Dospat Dugh, 
at the north-west end of the Rhodope, sends out a long spur into 
Bulgaria, whioh circles round over Batak, the principal village on that 
side of the frontier. 

All these summits are thickly covered with pine forest, occasional 
open glades being available as pasturage, while the streams soon 
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disappear in deep narrow gorges choked with forest, or bordered by 
orags overhanging the stream tumbling over the boulders below, the 
district being extremely wild and picturesque, with few habitations 
outside Batak itself. The spurs to the north terminate abruptly over 
the plain of the upper Maritsa, and the streams as they emerge are 
used to irrigate the rice and maize fields of the lower levels. 

On the Turkish side the chief centre is Dospat, a large village of 
some three hundred houses, close round which approach the dense pine 
forests, although these probably will disappear in a few years if the 
present reckless system of cutting is continued. The place is still, how- 
ever, famous for its sawmills, picturesque wooden buildings along the 
borders of the stream, which winds along below the town and supplies 
the necessary water-power to work the primitive machinery. The 


* 
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southern slopes overlooking the Meet* valley are almost bare of trees. 
The Central Bhodope is the most pioturosqne part of the range, and is 
known at its western end as the Ohadir Kaya, and at the eaat as 
forming part of the Sara Balkan, and running up to the 
Perilik peat The frontier of Turkey at this point projects forward 
aa a long triangular tongue whioh reaches to Tumrush, only six hours 
from Philipopolia, and from the hills round which the Maritsa plain 
on easily be overlooked. This is the Bnpohns “ baza,” or district, and 
hap its oentre of government at Dovlen, a scattered place of some three 
hundred wooden houses at the bottom of a deep valley. 

The Krishim stream drains this district towards the Maritsa, being 
m.ii« up of a large tributary from Trigrad, and another from the hills 
ovar ^**^1 whioh emerges just above Dovlen from a splendid gorge 
bordered with towering orags, and filled with a dark thicket of forest 
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growth. If the tr&ok along the broad ridge of Shabanitza is followed, 
a succession of fine panoramas unfold themselves northward over 
Bupohuz, eastward over all the valley of the upper Arda, and west- 
ward towards the gorges of the Mesta and NevTokop. Far away to the 
north in the shadowy haze iB the long line of the main Balkan chain, 
with the Shipka pass and other historio features of the 1878 war. 
Below it is the fertile plain of the Maritza, with the oora and rioe fields 
watered by the streams whioh struggle over the plain after leaving 
these hills. The middle distanoe is a tumbled mass of peaks, some 
bare and craggy, and some thickly forested, the blaok pine-olad peak 
of Persenk rising higher than the others; while many deep gorges 
trend down to join the Krishim stream, whioh oan just be traced 
winding northward at the foot of a narrow Y-shaped valley. Along 
the several heights oan be traoed the double line of huts and posts 
forming the frontier of Turkey and Bulgaria. 

At our feet are dense masses of pine and beeoh forest, severed by 
open grassy uplands and glades, through which flow many small 
streams, whioh unite lower down fo form the river of Trigrad. A 
glimpse of the wooden roofs and minarets of the village oan be 
obtained, as well as its outlying farms and sheepfolds, whioh are 
oooupied for the summer pasturage, and are dotted about the slopes 
in little dusters where the best grazing oan be found. Just beyond 
Trigrad the stream enters a deep narrow gorge some 6 miles long, 
bordered by limestone orags and oliffs several hundred feet high, 
dothed with patches of beeoh' and pine forest — a very striking bit of 
scenery in the middle distanoe. Winding along the slope near the 
top, and overlooking the gorge, is the narrow path whioh leads out of 
Trigrad towards the villages to the north. The more distant hills 
have almost lost their forests, and appear bare and brown; and the 
reokleBs way in whioh the trees are out tends very rapidly to destroy 
their principal beauty. 

Turning eastward, a splendid panorama of mountain soonery open 
out over the suooession of wooded ridges and pleasant valleys down 
whioh flow the streams forming the headwaters of the Arda, and Borne 
of the roofs and minarets of Ardabashi (“ the head of the Arda ”), where 
are the principal springs whioh give rise to the stream, oan be seen 
in the deep valley below. Farther north is the long line of the frontier 
ridge, with the valley of Bashmakli just below us, dotted with many 
small villages and mills along its stream. Immediately below us the 
slope of Shabanitza falls away very rapidly in a number of oraggy 
spurs thickly clothed with beeoh and pine forest and a tangle of brush- 
wood. About midway down open glades and meadowland appear, with 
the roofs of detaohed farms and sheepfolds, oooupied in summer by 
people from villages out of sight in the deeper valleys beyond. Several 
sharply defined ridges, also well wooded, run out eastward as spun, 
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enclosing the many small valleys whioh trend down to the Arda. 
Water-meadows extend along the streams, little clusters of pvetty 
wooden-roofed houses, and here and there a water-mill, easily recog- 
nizable by the long wooden trough or shoot whioh carries the water 
from the upper ohannel down to the rim of the wheel. 

Beyond these, in the middle distanoe, the forests almost cease, and 
bare shaly spurs with patches of red and yellow earth dip steeply from 
the brown summit of the Maden Dagh towards the Arda, and enclose 
the district of Egridere, or the “ orooked valley.’* In the far distanoe 
the frontier ridges can be traced above Kiijali, with the bare rooky 
mass of the Khoja Yaila which overlooks the mouth of the Haritza, 
and also of the Karlik Dagh along the edge of the ooastal plain. 

Looking southward towards the JEgean, a belt of shimmering haze 
indicates the sea, and the high mass of Thasos island stands out boldly, 
with a mass of minor ranges on the mainland near it. A high wooded 
ridge runs out as a spur towards Xanthi, and rises again to the Kushlar 
Dagh and other ranges whioh trend eastward. The narrow gorge of 
the Mesta can be traced by a dip in the hills, but the stream is not 
visible. The scenery of this slope differs greatly from the others, as 
the grassy uplands give way to sharp stony sptirs, with a forest of 
Scotch fir on the upper levels, but only scattered stunted oaks and 
brushwood lower down. Here the streams tumble over rocks and 
boulders or thread , through narrow rifts and gorges on their hurried 
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way towards the Mesta. Paths narrow and tortuous lead down these 
valleys, and are soarcely traoeable among the stones exoept here and 
there. The stream is crossed by a picturesque stone bridge of one 
high pointed arch with a very narrow slippery roadway, and no side 
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Wills to prevent the unwary traveller from falling into the torrent 
below. These traoks trend towards the station of Buk, on the Salonioa 
railway, which has beoome the prinoipal trade oentre for this district 
sinoe the line was opened. Looking westward along the summit of 



the range is the Ohadir Eaya platAra, once well wooded, but now with 
only some scattered patohes of trees. Its undulating slopes have a 
few patohes of rye and barley cultivated by men from the hamlets far 
down the valley, and many of the detached summits are orowned by 
huge granite boulders, while on the slopes are scattered pines stunted 
and gnarled by being lopped for firewood. 

Beyond Ohadir K&ya a magnificent distant view opens aoross the 
Mesta valley, the horizon being filled in by the long sharply defined 
range of the Pirin Dagh with its rugged forest-olad slopes, while away 
to the north is the Rilo Dagh and Musalla peak, the highest summit in 
this country, just touohed in October with the first snow. The actual 
stream of the Mesta is still invisible in its deep narrow gorge, but in 
the Nevrokop a few reaches glimmer in the sun, and the white houses 
of Nevrokop show up in a belt of gardens against the hills on the far 
side of the plain. 

The population of the Rhodope is almost entirely Moslem, the 
Eastern Rhodope exclusively so, exoept for a few Christian Bulgarian 
villages in the Bashmakli valley, while the long tongue of Turkish 
territory forming the Rupohuz district is also all Moslem ; indeed, at 
one time it formed part of Bulgaria, but owing to the strenuous resist- 
ance of its inhabitants to Christian rule, the frontier was readjusted and 
the country restored to Turkey. On the Bulgarian side of the frontier, 
with the exception of a few scattered Moslem villages, the inhabitants 
are Christians. The most interesting section of the population are the 
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Pomaks, or Moslem Bulgarians, people who beoame Moslem at the time 
of the Turkish conquest in the fourteenth oentury, and who form the 
principal part of the inhabitants of the Central Bhodope, and number- 
ing some 100,000 throughout European Turkey, where they occupy 
districts along the Yardar as well as these hills. It is among the 
mountains that the people oan best be studied, as in other districts in 
the Yardar valley they have beoome more merged in the general 
Moslem population. Here they inhabit all the Ahi Chelebi district, 
all the oentral range and the Bupohuz district, as well as the Dospat 
ridge to the west. In Ahi Chelebi there still remain some of the 
Pomak M derebeys” or feudal leaders, such as at Ismflan lives Salih 
Pasha, a celebrated hero of the 1878 war, who, when the Bnsaians were 
moving past Fhilipopolis, raised an irregular corps from Us retainers, 
and carried on a guerilla warfare against the Bussian communications. 
Another of the same family is Hassan Pasha, who reoeivedmein quite 
the ancient style. His servants and retainers lined the avenue of approach 
to his house, picturesquely situated among meadows by a stream ; he 
himself stood in the gateway to reoeive the guest, and Us sons pressed 
round to wait But as in other parts of Turkey, independence among 
these “ derebeys " is discouraged, few now remain with any power, and 
the ordinary civil government generally obtains. The Pomaks wear 
no distinctive dress, exoept that the women of particular districts in 
the mountains have special fashions in olothes, like in most of the 
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distriots in Bulgaria over the frontier. Those of the Bupohuz generally 
dress in red, with a black oloak edged round with yellow braid, and a 
white kerchief on their head. Their language is a dialect of Bulgarian 
which they call Pomakje, or, better still, Airaige for ohoioe, although 
the derivation of the latter term is rather obscure. 
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There are several dialeots in the hills, and those in the Central 
Rhodope say they oannot understand the Bulgarian of those of Nevro- 
kop, and so on. In the valley just below Bashmakli, on a tributary of the 
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Arda,is a compact group of villages of Christian Bulgarians, comprising 
Raikovo, Chatak, Vlahova, and others, a very thriving settlement, 
interested in manufacturing woollen cloth of all kinds in small primitive 
mills worked by the water-power of their stream. It is woven in their 
homes on hand-looms from native wool, dyed various colours by natural 
dyes ; it is then taken to mill, steeped in water, and submitted to a 
kind of hammering prooess whioh improves the toxturo, making it 
oloser. The machinery of the mill is almost entirely of wooden beams ; 
an overshot waterwheel supplies the power whioh drives a wood axle, 
projections on whioh make rise and fall, through a distance of about 1 8 
inohes, heavy beams fixed noarly vertically, and whioh hammer and 
press together the lengths of cloth placed in a wooden trough beneath 
them. The heavy throbbing sound of these hammers makes a strange 
noise as one passes up the valley to Raikovo and Bashmakli, and in the 
secludod valleys of the Central Rhodope. The Christians of Raikovo 
manage to turn out quite excellent tweed and woollen cloths of all 
kinds h} these mills. Many of the inhabitants are tailors, who oaTry 
the goods to various towns on the Aegean coast, and even the Greek 
islands, and make up suits from it Others of the inhabitants are builders 
and oarpenters, who monopolize this kind of work in Gumuljuia, 
Xanthi, and other ooastal towns, so that the little settlement gets on 
well. 

The Moslem Pomaks in other parts of the district make their doth in 
these mills, but only of the ooareer kind for cloaks (•“ abbas ”), whioh 
find a market in Constantinople. In the Doepat Dagh and the Central 
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Rhodope, and in the Tillage of Dospat especially, are many small saw- 
mills , with primitive machinery worked by water-power for sawing logs 
into planksr The logs are only some 6 feet long and 2 feet diameter, and 
are cut into planks, which are transported on mules to the ooast ports, 
caravans of these being frequently met with winding along the mountain 
tracks. A curious feature is the semi-nomad population of usually oalled 
Kutzo-Ylaohs, locally known as “ Karakaohans,” who spend the summer 
on these hills of the Central Rhodope, and winter in the plain oountry 
about the mouth of the Maritza and near Gumuljina. They are said to 
have oome about one hundred years ago from the Southern Pindus, when 
they formed one of the tribes or parties during the great struggle of the 
famous Ali Pasha of Yanina against the Turks in the beginning of the 
last century ; and when that old chieftain was being brought to bay in 
his fortress of Yanina, these people betrayed him and went over to the 
enemy. On a settlement being effected they found it impossible to 
remain, and had to fly to the Rhodope, where they remain in a kind of 
permanent exile ever since. They own large fiooks of sheep, ponies, 
and cattle, speak Greek, and belong to the orthodox Church. They form 
parties or tribes of a combination of tifteen to twenty families under a 
recognized leader, and build themselves in summer a sort of log hut or 
wigwam out of boughs and branches, lengths of {line bark beiug used as 
a oarpet on the floor. They number altogether about 5000 in Central 
Rhodope, and parties were met on their migration to the plain about the 
middle of October. Their dress is that of the Greek peasants. Other 
parties are found in the Kirjali district further cast, where thoy can also 
obtain grazing. Theso mountains produce little for export, exoept it be 
some timber, wool, and cloth of local manufacture. The logs are either 
sawn in short lengths for mule transport, or are thrown into the Krishim 
stream, down which they drift until they reach the Thilipopolis plain, 
where they are collected by men employed by Bulgarian contractors. 
The finest timber, in large logs 20 to 30 feet long and 20 inohes or 
more in diameter, is obtained from the forests round the headwaters of 
the Mesta, and these are also thrown into the river to float down until 
opposite the Buk railway-station, where they are caught by grapnels as 
they pass and brought to bank. 

The Sootoh firs on the south slope of the central range are out for 
railway sleepers, and floated down a stream to Buk also. The forests 
along the actual summit are of larch chiefly, and some beech with 
thick undergrowth, while lower down the Trigrad stream more oak 
and bepch appear. On the Chadir Kaya are some thick low patches 
of dwarf juniper — some of the large juniper — birch, wild pear, and 
apple trees. There are some fine walnut trees in the lower Valleys. 
Resin, or 41 katran,” is boiled out from the pine wood in large pans, 
where it is burnt with charcoal, the resin running out of a hole at the 
bottom. Rye, oats, and barley are grown on the higher dopes, and 
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miM In the lower valleys, while round Trigrad is a large produotion 
of potatoes (oailed 44 kompir 99 by the Pomaks), which form the prinoipal 
of these, and are also exported. The distriote of Xanthi (Eskeje) 
nnd. Drama on the ooast plains are celebrated for the fine quality of 
Oigaiette tobaooo produced, and it is also grown in the minor valleys 
on the southern slope of the Rhodope, but the quality of leaf deteriorates 
ntpidly as higher levels are reaohed. 

Ko mineral^ are actually worked, and the hills have never thoroughly 

been explored, although traoes 
of gold and silver lead are 
said to exist near Trigrad, 
and also at Badibush on the 
southern slope is said to be 
copper or si no. In the island 
of Thasos, in the JSgean, close 
by is one of the riohest xino- 
mines in the world, worked 
by a German company. The 
general formation Of the 
summit range of the Central 
Rhodope is of granite, muoh 
disintegrated, leaving rounded 
slopes, with an oooaBional 
boulder showing; while on 
the lower spurs both to the 
north and south sandstone and 
limestone appear. Some big 
game is to be found, but is 
extremely difficult to dislodge 
from the dense forests, and 
an army of beaters has to 
be employed to drive them across the open glades. As eaoh arrives 
armed with some anoient weapon of his own and determined to 
have his share in the sport too, uncertain and dangerous elements 
are introduced. Grey bears (Ur mu ryriaon*) and the brown variety 
are to be found, also the red deer of Anatolia, but they are scarce 
and diffioult to obtain. Wolves are numerous, and pig also. The 
badger, the fox, and the tree marten are also to be found, but the 
last named is beooming rare now, owing to the prioe obtained for 
its fur. Excellent trout-fishing is obtained in tho upper Arda, the 
Trigrad, and other small etreams at the higher elevations. 

Of minor animals may be remarked some huge blaok lizards with 
bright yellow spots, whioh appeared in some numbers after a heavy 
shower, and waddled about the path, their legs seeming too short to 
allow them to run. The zeptieh's story regarding them, whioh he 
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repeated with solemn aseuranoe, was that they had just then dropped 
from the clouds ; in reality, the rain ooming after a long spell of dry 
weather had apparently attracted them from their holes and hiding* 
places. 

There is, I think, no traoe of ancient remains of cities or se ttlem ent* 
in this part of the Bhodope, but on tlm road from Trigrad am the 
pass leading south to the railway in the Meets valley, known as the 
Meshatli Qedik, is the tradition, which seems general, of a great battle 
which took plaoe over a thousand years ago, but the names of the 
combatants are now forgotten. 

The country of the Eastern Bhodope Is less picturesque then the 
central range which 1 have just described, as the forest has largely 
disappeared, the summits are bare or nearly so, and the slopes art 
so steep as to afford no room for the pleasant meadows and pasture-land 
of the higher ranges. As all the streams low Inwards towards the 
Arda, and this flows eastward to the Maritsa at Adltenople, It follows 
that the oountry remains quite isolated and ahttt in by high ranges 
both north and south. Only a few minor streams drain into ths ASgean, 
and no convenient valleys exist whioh would afford ac o rn s from southern 
Bulgaria towards the ASgean, and thus that country has to And aoosss 
to the southern sea by the railway along the Karitt* valley to the port 
of Dede Agach. 

The wall of coast ranges continues in spurs of the Central Bhodope 
to the Kushlar Dagh over Xanthi, whioh is apparently one mass 
of rook with only a few patches of vegetation, owing to deforesting 
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but one result is that most of the earth has washed down to the lower 
foothills, and on these are the most valuable fields for growing tobaoco. 
A very picturesque track winds up the valley north of the Xanthi, 
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and soon enters the wooded country, crossing two high ridges among 
ode, ash, and beeoh forest, on its way Ahi Chelebi and Bashmakli, 
the seat of the kaimakam, or looal governor. This is the best way to 
reach these districts from the railway, and affords comparatively easy 
aooess. Farther east, along the line of hills which appears as a con- 
tinuous wall of grey rocks from the ooast, is the prominent peak of the 
Karlik Dagh, whioh rises nearly sheer out of the plain, and is 6200 feet 
at the summit 

The road from Gumuljtna, the looal capital of all the Eastern 
Bhodope, passes over a wooded col at the east end of the Karlik Dagh 
after a long ascent, passing the ruins of an old stone oastle whioh once 
barred this route, which is the principal way into the Arda basin from 
the south. Farther along, the mountains ourve northwards to the Khoja 
Yaila mount, whose rocky summit forms the last principal outlier of 
the Bhodope to the east, overlooking the valley of the Maritza. Bugged 
spurs covered with oaks radiate in all directions from it, and run down 
towards the sea at Dede Agach, the whole of thiB part of the Eastern 
Bhodope forming a very wild and impracticable tract draining by the 
Kizil Deli stream into the Maritza. 

The Arda is the great river of the Eastern lihodope, rising, as we 
have seen, in the Kara Balkan at the springs of Ardahashi, flowing at 
first through pleasant meadows and past pi no- clad slopes, and turning 
many primitive mills, until it reaohoB the end of the Maden Dagh, and 
there it enters a narrow difficult gorge with steep slopes of loose 
shalo and rock, nearly hare, except for a few scattered trees and brush- 
wood, and along whioh rough paths gain only a difficult foothold, until 
tho basin of Kirjali is reached and the valley widens. Ilere the stream 
is usually rapid over a wide bed of shingle and stones, subject to 
violent freshets, which have soveral times oarried away the wood 
trestle bridges by which the road crosses to Kirjali, the principal 
centre of the northern part of the district. 

.lust here two large tributaries join from tho south, besides many 
small streams from the lrontior hills. One is tho Soghutlu, which 
rises in an intricate wooded distriot on the east slope of the Kushlar 
Dagh and enters Daridere, or the "narrow valley," a very appropriate 
name, as very steep slopes of shale and earth rise on either hand, and 
the habitations and strips of cultivation occupy a very narrow strip 
alongside the rushing stream. The Soghutlu sweeps round the hare 
mass of the Maden Dagh and enters the long valley of Mastanli, spread- 
ing out over a wide bed of shingle like the parent stream, hut having 
a considerable extent of maize cultivation, orohards, and gardens dotted 
with homesteads now on cither bank. 

The other southern tributary is the Burgas Chai, whioh is formed 
from many streams of the Karlik Dagh and hills east of it, the 
slopes here boing wooded along the summit, but hare lower down and 
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enduring very deep narrow valleys, the narrow strip of green orchard* 
and cultivation, with an occasional small village, showing the oouree 
of the stream far down below. The stream rapidly increases and enters 
the district of Sultan Yeri, a very fertile area, the shingly bed of the 
stream being now bordered by trees and 'cultivation in a wide belt. 

As it leaves the Kirjali basin the Ard* enters a long winding gorge 
between wooded hills before it finally reaches Adrianople plain. The 
slopes are so narrow and steep that foothold is only obtainable for 
the merest tracks, and this distriot is very wild and impraotioable. 
The frontier ridge, here known as the Besh Tape, or Five Hill range* 
is densely wooded, and game abounds in it, but is, as usual, difficult to 
obtain without organising a large drive. 



▲HI CHELEBI DISTRICT VILLAGE NEAR BASHMAKLI. 

On the steep slopes and spurs cultivation is generally in terraoes, 
with some patches of woodland; maize and tobacco of inferior leaf 
being grown. There are no regular villages, but isolated houses or 
hamlets of stone with a roof of rough slates are dotted about in the 
most accessible places on the steep hillsides. 

The most fertile part of the country lies in the wider parts of the 
valleys as they approach the Arda in the distriots of Mastanli or Sultan 
Yeri, or the “ Sultan’s Place,” so-oalled beoause of its fertility. Here 
the cultivation, trees, and orohards completely fill the valley, exoept 
for the wide strip of shingle of the stream-bed, and the mass of dense 
dark green foliage, relieved occasionally by the walls of a little white 
hamlet or a slender minaret towering over the trees, forms a pleasant 
contrast to bare steep border-slopes of the valley. The hamlets are 
very scattered up the valleys, and there are few villages of any size ; 
but Kirjali, on the Arda, is the principal seat of [government. The 
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district exports Tory little surplus produce, exoept, perhaps, a little 
oorn and maize and an excellent kind of apples for whioh its orchards 
are famous, and little from the outside world disturbs its peaceful 
valleys. One useful produot is the very fine breed of mules obtained 
in this district, and whioh are disposed of at the annual fairs held at 
Gumuljina and other plaoes in the hills, usually in the spring. The 
only part of this oountry whioh has thiok forests is along the deep 
valley or gorge of the lower Arda on the Bulgarian side, where is a 
wooded district, with many scattered farms along the Bosh Tape Dagh. 
The population of the Eastern Bhoddpe is exclusively of Turkish origin, 
and few, if any, of the Fomaks, or Moslem Bulgarians, are to be found. 

The Eastern Rhodope was settled by immigrants from Asia Minor 
at the time of the first Turkish invasion in the fourteenth century 
under Sultan Murad I„ when Adrianople was their capital, and the 
Greek emperors still reigned in Constantinople. They retain many 
of the qualities of the hardy races of Anatolia, and are quiet and 
peaoeable, cultivating their little terraces of rye or wheat along the 
hill slopes, or tending their maize-fields and orohards in the valleys. 
A general exodus of the teen takes plaoe in the early summer towards 
the plains of Adrianople or Gumuljina, to be employed as labourers to 
gather the harvest just ripening there, and when that is done they 
troop baok to reap their own hirvpst, whioh is some weeks later at 
the higher elevations. There is no Christian population in the 
actual basin of the Arda, but in the hilly oountry extending down 
to the sea at Bede Agaoh are many villages of Bulgarians. In the 
ooast towns and in Xanthi and Gumuljina are a considerable number 
of Greeks, generally engaged in shipping or in the trade of the coastal 
plain, but very few penetrate into the mountain districts. 

The eastern slopes of the range overlooking the lower Maritza 
valley has a belt of fertile foothills, although the slopes are generally 
rough and steep, and covered with patches of sparse forest and brush- 
wood. Ferejik, Sufli, and Demotika are small towns at the base of the 
hills along the railway. Sufli, or Sofali, oon tains four thousand in- 
habitants, mostly Greeks, and is surrounded by a wide belt of mulberry 
gardens, for the plaoe joins with Adrianople as a silk-produoing oentre, 
while on the near slopes are extensive vineyards whioh produce a 
rough red wine. Demotika is a plaoe of eight thousand inhabitants, 
mostly Moslems, very picturesquely situated at the mouth of the 
valley through whioh the Kizil Deli river emerges from the hills, and 
is built like an amphitheatre at the foot of a cliff, on the summit of 
which are the ruins of an old oastle, probably of Byzantine origin, 
but ohiefly famous as having been used in 1709 as a prison for 
Charles XII. of Sweden, who fled to Turkey after the battle of 
Poltawa, and was detained here about a year by Sultan Ahmed III. 
Another very pleasant little town at the foot of these hills is Ortakeui, 
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connected with Adrianople by a good driving road, and used as a summer 
resort by tbe people of that place, while the hot snlphnr baths at llije 
close by are also found benefioial. 

The wooded spnrs and foothills, whioh rise above the town to the 
east and over the gorge of the Arda as it emerges into the plain, form 
a very effective background to the little jtown built halfway up their 
sides, surrounded with mulberry gardens and orchards on the lower 
slopes, and with vineyards planted in the rioh red earth iff the higher 
levels. On the summit of a prominent oonioel hill a few miles west of 
the town are the ruins of an old oastle of Hissarilk, just traceable, 
probably of Bycan tine or even earlier origin, as the eammtt offers an 
ideal site for a watch-tower over all the country towards the ICaritoa, 
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with tbe great plain of the Ergene river extending almost to the 
horizon It guarded also the principal entrance into the Eastern 
Rhodope country from this side. 

Through Ortakeui a good path now leads injo Sultan Yeri and 
Kiijali, and is a picturesque road to follow, as the road, after ascending 
through the vineyards of Ortakeui, whioh oling to the steep slopes 
for some way above the town, follows for several miles the nearly 
level ridge of a spur whioh affords an extensive view for several miles 
over most of the Eastern Rhodope country. Along the ridge is a fair 
amount of cultivation and many small villages, generally a very 
scattered collection of small slate-roofed houses surrounded by a few 
trees. 

To tbe south a succession of very fine panoramas unfold them- 
selves. The principal object is the long stony ridge summit of the 
Khoja Yaila, which has abundant pasture land jnidway up its slopes. 
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a* the name “ Father of Pasturages" would imply. In front is an 
extensive view over the many ridges which fill up the country along 
the Arda, apparently a tumbled mass of brown hills, although a oloser 
approach ufibrds a view into the fine valley of Sultan Yeri with its 
mass of dark green orchards ; in the distance is the Maden Dagh, and 
beyond the higher summits of the Kara Balkan. 

The view towards the north, over the Arda gorge into Bulgarian 
territory beyond, is over a mass of dark wooded hills, rising sharply to 
a line of comparatively low summits which form the frontier ranges. 
Here and in the district round Kirjali on some of the higher ridges, 
is some good pasturage in woodland glades between the forest like the 
Central Bhodope. 

As regards minerals, these districts of the Eastern Bhodope have 
never been thoroughly explored for that purpose ; but probably, from 
the name Maden Dagh, or Mine mountain, some old workings must 
have existed there — in faot, there are traditions to that effect — while 
in recent years it is known that them are several plaoes where petro- 
leum may be found in the southern spurs of the Khoja Yaila Dagh 
leading down towards Ferejik, but no workings have yet commenced. 
The winter olimate of all the elevated districts is neoessarily severe, 
and the snow remains from the end of November to the beginning of 
April as a rule, but in summer the hills are a pleasant refuge from 
the malaria and heat of the ooast plains along the Aegean, although 
in some of the deep narrow valleys along the Arda considerable heat 
is felt too. 

The whole distriot of the Rhodope Balkans, from the faot that it 
is naturally so shut in and without easy avenues of approach, remains 
a oountry quite apart, and it is subject to no disturbance to the oven 
tenour of the life of its inhabitants, who are generally peaoeable and 
supply some of the best soldiers that the Sultan has in his European 
battalions. Neither has it a history, either anoient or modern, as its 
mountains afford no passage from north to south, aud it has always 
lain apart from the track of invading and conquering armieB on their 
way towards Constantinople or along the Aegean, and its mountains 
have aoted as a shelter to various races who have drifted aside from 
the general tide. Yet its pine forests, pleasant uplands, and meadows 
by its streams, with its little alpine villages of wooden chalets, have 
a pioturesque oharm rather rare among the wild mountain scenery of 
the vest of the peninsula, and would well repay the traveller a visit. 

Before the paper, the President : Colonel Maunsell is an artillery officer, who 
twelve or fourteen years ago travelled in Kurdistan and gave us a valuable address, 
the more valuable owing to his excellent map. Some years afterwards he filled a 
oonsular position in Turkey in Asia for about two years, during which time he 
traveled extensively. He gave us a second address upon southern Kurdistan, also 
illustrated by a map based on his own surveys. He also contributed to our 
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Journal a paper upon the Mesopotamian petroleum fields. In 1901 he was 
appointed military attache to the British Embassy at Constantinople, and, active 
as usual, and following out that fine motto of his regiment to go M TJblquc, quo foe 
et gloria duount," he gave muoh attention to the less-known parts of the Balkan 
peninsula. I may mention, also, that there will shortly appear in our Journal a 
very valuable map of the greater part of Turkey in Asia, which has beta furnished 
to us by Colonel Maunsell, by permission of the .War Office, and whibh obtained for 
him the Gill Memorial in 1905. I now call upon Colonel Maunsell to read his paper. 

After the paper, the Pbisxdbnt : We have with us to-night the Bight Hon. 
James Bryoe, who has come here from more exciting soenefe to spend an hour in 
the calmer discussion of geography. Mr. Bryce is, as we aU know, a world-wide 
traveller, and as he was in the Balkans last year, I feel sum you will he glad If he 
will open the discussion. 

The Bight Hon. James Barca : I did not come here with the Intention of 
saying anything, but to have the pleasure of listening to Colonel MaunseU's paper, 
whioh I have done with the greatest interest. 1 am sure he deserves our thanks 
for having given us a very lucid and detailed aooount of a region which, although 
not very for distant from us, has been up to now vety little known to geOgmphors* 
Indeed, it 1 b remarkable, considering bow much attention has beta sailed to that 
region by political circumstances, that a country Which Is surrounded by civilisa- 
tion and whioh is environed by two railways, one cm the south and the other cm 
the north and east, should have remained so little known. Scarcely any travellers 
seem to have, during the last hundred yean, penetrated into the reeetses of those 
v Alleys which Colonel Maunsell’s paper has dealt with. The region which he has 
so well described is to me almost entirely unknown — that is to say, I have seen 
most of it only from a distance in traversing the plains and crossing the ridgeB 
which lie to the south of it. The part of the Rhodope whioh 1 do know is a 
little further to the west, and what 1 should like to say, if it is of any interest to 
you, is with regard rather to that western region. Let me remark, however, that 
one part of the south-eastern Rhodope, the part whioh lies between Drama and 
Dedeugutch, or, speaking more strictly, between Xanthi and Drama, contains one 
of the most beautiful pieces of scenery I have ever seen. It is a valley something 
like 30 miles long, traversed by a river where the railroad has been run along the 
very edge of the stream. Mountains rise from 2000 to 3000 feet above the stream ; 
they are in part riohly wooded, and break in splendid crags down into an ex- 
cessively narrow valley, along which there is no passage except the railway. The 
winding gorge, with these limestone crags towering above it, is wonderfully pic- 
turesque. Colonel Maunsell will, 1 think, agree with me there is hardly a more 
beautiful pieoe of railway scenery in Europe, or perhaps in America either, and it 
can be aeon in perfect comfort in travelling along the line. The part which I know 
better ia in the extreme north-west, and includes the peak of Musalla mountains, 
lying to the south and south-south-east of the town of Sumokov. That m the 
highest point of the Rhodope group, and higher than any part of the Balkan range 
proper, the range, that ia to say, which runs along the north hank of the Maritza. 
It may be easier for those whose knowledge of ancient geography, acquired at 
schopl years ago, ia perhaps still more exact than their familiarity with modem 
names, if I remind you that the Bhodope may be said shortly to lie between the 
valley of the Strymon or Struma on the west, and the valley of the Hebrus or 
Maritaa on the east— that Hebrus which is famous in mythology as the stream on 
the bankB of which Orpheus was killed by the Bacchants, and whose waters carried 
hia head down to the ASgean sea, according to Milton’s line— 

“ Down the swift Hebruqio the Lesbian shore.” 
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The Hebrufl on the east and Stroma on the west include the whole of the group of 
Rhodope mountains, and I think I am right in saying there is no road and no pass 
over the mountains between those two points. There is a very rough road leading 
from Ssrres on the Turkish side, which passes by an easy ascent into western 
Bulgaria, and dssoends into Sofia past the town of Kadomir. Colonel Maunsell 
has told us there are few historical references to (and few traces of ancient works) 
this region, either in ancient or modem records. The reason doubtless is that the 
country was too impassable to be a road for the passage of armies. The mountain 
group to the south-east of Sofia, due south of Samokor, is the most picturesque 
and meet striking of any part of the Rhodope. The chain attains its maximum 
level in ike peak of Uusatta, whose height is something over 9000 feet. Immedi- 
ately to the west of it there is a range of very bold and striking mountains, across 
which Prince Ferdinand, the ruler of Bulgaria, has lately begun to construct a very 
good carriage road, wbioh crosses over a pass at a height of nearly 8000 feet. Here 
there la a group of exceedingly picturesque mountains, some of which approaoh 
9000 feet, and which are composed of old crystalline rooks, granite, and gneiss. 
North and couth of this granite nuolaus them la a hand of alate rooks. I visited 
It In the end of September, when, though there were small patches of snow left, 
the summer and autumn flowers had almost entirely disappeared, but I was able 
to find a few flowers and seeds still left, whloh enabled one to say that the moun- 
tain flora Is, broadly speaking, similar to the flora of the highest Alps, and not 
altogether unlike the flora of the highest mountains of England and Sootland. 
One finds the same genera, and a few even of the same species, appearing. The 
monastery of Rilo, wbioh is the most famous of all Bulgarian shrines, lies in a deep 
valley south of this mountain group. It is a place of pilgrimage which has been 
frequented for many centuries. It is a very large and striking building enclosing 
a church, some parts of wbioh are very ancient. The valley, buried in the hills, 
is surrounded by the most beautiful woods of beech and oak. Higher up are 
pines, and higher still pastures and savage crags. A more beautiful and striking 
soene is hardly to be found in all Europe than the glen of Rilo ; and if any of you 
should find yourselves at Sofia, I would strongly recommend you to spend three 
days in making an excursion to a plaoe so full of historical interest, as well as of 
picturesque cherm. It is a remarkable thing that this great mountain range is not 
a raoe boundary. The Bulgarian population exists on both the north and the 
south of it. You do not get the (keek-speaking population until you come much 
further south— in fact, pretty near to the ooast The Pomaks are an interesting 
people. I see Colonel Maunsell adopts the view, which has been generally 
received, that they are Bulgarians by raoe, who were long ago converted to Islam, 
but I believe some other views have been entertained. The Kutzo Vlachs are 
also a remarkable race. They speak a language very nearly the same as the 
Russian of Walladhia and Moldavia and Transylvania. They have been hitherto 
oleseed as adherents to the Orthodox Eastern (or, as we oall it, Greek) Church, but 
of late yean they have taken to assert an eoolesiastical independence for them- 
selves, and have thereby incurred the hostility of the Greek population, whose 
armed hands now make frequent raids upon them. Muoh trouble has thereby 
arisen between the Government of Rumania and that of Greece. I have observed 
that this great mountain mass of Rhodope, difficult of passage as it is, has never- 
theless not been a political boundary. Apparently when the Bulgarians, a Finnish 
race from the Volga, came Into the country, which is now called by their name, in 
the eighth or ninth century, they met with comparatively little opposition, and 
soon spread themselves over both sides of the chain, till they got in some places 
to within 40 or 60 miles of Constantinople. It is a momentous feature in the 
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present political situation that the Bulgarian population, being the same on both 
■ides of the chain, is in oloee relationship each part with the other. The Bulgarians 
north of Rhodope sympathise with those who live south of it under the Turkish 
sceptre, and that is, of course, one of the causes' that makes the existing situation 
full of peril, because the Bulgarians who enjoy freedom cannot but sympathise 
with their brethren who live to the south of the mountains under those deplorable 
conditions which are known to all of us. There is very little more that my limited 
knowledge enables me to say, exoept that the scenery of these western Rhodope 
mountains is exceedingly noble. Their highest summit Is, I think, the loftiest 
summit In the whole Balkan peninsula, ta between the Adriatic and the Buxine, 
with the exception probably of Olympus* whose majestic pea thm? nearly touches 
10,000 feet Then may, in northern Albania, be summits equally lofty— very few 
have been accurately measured— but with that exemption Mosalta probably overtops 
everything exoept Olympus. 

Mr. HboABTH : I am afraid 1 have not much claim to make remarks upon the 
singularly interesting end oareful paper which Colonel Maansall has raid* It is 
ourioua that it should supply almost the only detailed authority we bent upon a 
group of mountains which is so accessible, and whieh a gnat many of us Mft assn 
more than onoe in travelling by train. I cannot, however, coho the famous remark 
of the Oxford don, 44 I know nothing about this subject* I have not even written 
a book about it,” as I have, much against my will, dealt with these mountains In 
a general account of the oountry. The only thing I shaQ do Untight is to take 
measures to learn a little more, if Colonel Maunsell will answer one or two 
questions I should like to ask him. First of all, is it a fact that Dospat Dagh 
is a genuine native name ? and is the name, Despdto Dagh, whioh the Greeks 
give the mountain, merely a corruption of that ? The mountain may have been 
so called from the proximity of the great Rllo monastery. The other question 
I should like to ask is with regard to the Pomaks. As Mr. Bryoe has said, 
there is an alternative view to that expressed by Colonel Maunsell, that they 
are Bulgarians by race. That view is that they are a remnant of the original 
Thracians driven up into the mountains. A good deal depends on the language 
they speak. But the types whioh Colonel Maunaell put upon the screen do not 
recall to my mind Bulgarian types, still less do they recall Turkish types or 
Greek types. That faot seems to me to lend some weight to the theory that these 
Pomaks are a remnant of a more or leas aboriginal Thracian race driven up into 
the mountains by the Greek incursion from the south, and by the Bulgarian incur- 
sion from the north. It is very interesting to find these people in the Dare Bey 
stage. That is a stage through which most of Turkey has passed. I do not 
know whether Colonel Maunsell learnt anything as to the origin of the power 
whioh these Dere Beys exercised. In Asia Minor they generally seem to have 
had two sources of power. In certain oases it rested on a tribal basis, for it so 
happens that the heads of the two greatest Anatolian families were both Turkoman 
Beys. But in other oases they got their power by contracting to oolleet the taxes 
of a certain region. As time went on, their sense of their obligation in collecting 
the taxes very often cessed with the collection. I should like to know whether 
there is any evidence to show how these Dere Beys of the Rhodope earns by their 
power— that is to say, whether they are comparatively modern, or ace feudal chiefs 
dependent upon ancient family and tribal connections. As to the nomad people, 
I am afraid I do not know what the Kachan part of their name, Kara Kachan, 
means ; bat, judging by the place from which they are said to have corns, they 
would seem to be the same as the 44 Karagounis ” of the 8. Pindns* who are not 
properly Kutiovlaohs at all. The latter might, indeed, call themselves so now. 
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but they apeak a quite recognisable dialect of Greek, and not a Bouman dialect. 
They are a ourioua nomadic people whose time ie entirely taken np in conveying 
goods for other people^ and very often stealing them. They became well known 
to people who were about in Greece in 1897, as they were among those who fled 
most freely from the Turks to Athens. “ Karagouni 9 means, in their language, 
M black cloak/' I do not know whether Kara Kachan may have the same Bense. 
I think Mr. Bryce was wrong about the Pindus summits. Bo far as I know, there 
is no summit in the Pindus which exceeds 8000 feet, if there are any which touch 
it. But I am perfectly certain that Rhodope is higher by a good thousand feet 
than Pindus. If Musalla is actually the highest peak, I do not know. 

Mr. Brtcje : Musalla is the highest. 

Mr. Hogarth : The only other point on which I should like information is 
whether Colonel Maunsell asked any questions about religious survivals in the 
Rhodope ; that is to say, whether there is any trace, if this is a Bulgarian popula- 
tion, of those curious dualistio faiths whioh Beam to have flourished both in the 
plain immediately north of the Rhodope, and also further west about Philippopolis. 
In the latter district they were apparently due to Armenians imported from the 
upper Euphrates. But, at the same time, dualism seemB to be too widely spread 
in Bulgaria to be due simply to immigrants. 

Mr. Noel Buxton : I feel it rather difficult to keep the admirable rule of this 
Society that nothing muBt be said which has any reference to politics, because 
even Colonel Maunsell's paper, which h&B so strictly kept the rule, alludes to the 
habits of the people, and the habits of the people are hardly separable in this case 
from the peculiar governments which have led to those habits. Now, he spoke 
more than once of the denuded state of these mountains, and what has struck me 
very much is that you find on one Bide of the mountains under one Government 
the forest mostly gone, on the other side you find the forests carefully managed. 
You find, again, with regard to the housing of the people,' that on the Bulgarian 
side, so far from some degree of civilised methods having made the villages less 
picturesque, the greater security that prevails there has made them much more 
picturesque. You find quite a different stamp of house. You find the tiles, for 
instance, better ; you find the oaves wider ; and, strangely enough, contrary to our 
usual experience, groater civilisation makes things much more picturesque than 
before. Then there is rather a curious thing with regard to the fauna. A 
European who lives in the middle of Macedonia was telling me the other day that 
one curious result of the disturbances in that oountry was the great increase of big 
game. The farms having been inaccessible during recent summers, there has been 
a great increase, he told me, of red deer and also of bears. Colonel Maunsell was 
■aying it was a difficult thing to organise these hunts. I took part myself in one 
very picturesque boar huut in another range, and, as he said, it required a great 
army of heaters. The beaters were armed with old kerosene-tins, and oertainly the 
noise they made was enough to move any beast. My host gave orders that if any 
beater had not set out for the forest by four o'clock iu the morning, he should be 
flogged. I am not able to speak of any part of the Rhodope range except a little 
further east than Mr. Bryce spoke of— on the north of the range, on the Bulgarian 
side. I think the world will some day wonder why this country was not earlier 
discovered as a tourist country. Mr. Bryce spoke of the extreme beauty of some 
parts of the country on the other side. That on the north side has another beauty, 
and a very remarkable one. I am quite sure I have not seen autumn oolours of 
snob extraordinary vividness as they are there. The whole of the hillside is often 
made up of the most brilliant wild cherry, and again of the wild pear, and you 
have now and again a pear tree oovered with a wild vine in different shades of 
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bluing scarlet, and certainly the effect is very wonderful. Then you get 
the most extraordinary variety of country in that port of the world. There 
ia a place where the Prince of Bulgaria established a summer villa, and 1 
find I mode a note that one of the views gave me an impression of a sort of 
magnified Hiodhead, and a gnat deal of the country round about there reminded 
me strongly of the Haslemere district of Surrey, only on a grander scale. Then, 
again, you get Scotch scenery, and these extraordinary varieties not very hr 
apart. At Cham Kuria there is a fish hatchery and an experimental farm, and 
a good many pines have been introduoed. The Macedonian pine » extremely 
fine on the north side of the Rhodope, but on the south it has been very largely 
destroyed. That again brings you inevitably in touch with the Oovemment of 
the oountry, because it was very largely destroyed in some of the districts only 
two years ago in order to make it impossible for refugees to hide on the mountain- 
side, and 1 remember that Prinoe Ferdinand apjjeared to he deeply moved by the 
Iops of these forests of Finw Macedonica, which is limited to a rather small area, 
and was destroyed in enormous quantities at that time. As to the people, I speak 
very much &b an amateur, but I would like to throw out one piece of information 
which may possibly throw light on the difficult questions raised by Mr. Hogarth. 
It struok me as a very astonishing thing, when 1 first went among the Pomaks, to 
see the Mohammedan cast of countenance and their peculiar aggressive expression 
combined with bine eyes, bnt I did not see the same blue eyes among the 
Bulgarians proper, and I do not know whether that indicates any sort of difference 
Buch as Mr. Hogarth seems to lean to. The Pomaks are very remarkable, beoauee 
they apije&r to me to be on the north side a great deal more prosperous than those 
in Turkey. They also seem to me to have a more jovial uature than the Christian 
Bulgarians, and 1 do not know that that is likely to bo introduced by their 
religion. It occurred to me that they are of a different stamp from the Christian 
Bulgarians. I do not wish to take up more time, but 1 cannot help saying that 1 
think this part of the world has been marvellously neglected as a country for 
travel. You have a country where practically you may be quite certain you will 
not meet another tourist, and you have a country of great natural beauty within 
two or three days' journey of London. You get right away from the railway in 
three days, and in the very limits of an ordinary holiday you can get a full month 
in an extremely interesting and unknown part of the world. You can get valleyB 
undefiled by the motor, and mountains unvulgarized by the modern hotel. 

The President : I rise to propose a vote of thanks to Colonel Maunsell. X have 
no doubt you will join in the vote very heartily. 

Colonel Maunsell: Ab regards the height of the various ranges, the Rilo 
Dagh ia undoubtedly the highest mountain, and the Musalla peak at its south- 
eastern end its loftiest summit. I think Mount Olympus rises to nearly 10,000 
feet, and some of the northern Albanian mountains reach to about 9000 feet ; but 
they have never been thoroughly explored or measured. The name of Dospat Dagh 
comes, apparently, from the village, and there is no trace of a monastery near by, 
while the village ia Mohammedan. As regards the origin of the Pomaks, I am 
afraid I cannot agree that they are separate from the Bulgarian race. Bo far as I 
could see, comparing them with the Christian Bulgarians in the same valley, the 
type looked precisely the same, and I think one may say that they are the same 
race. As regards the “ Derebeys, " I do not think there ever was any tribal 
organisation in that country; no trace elists now, and I do not think they derive 
that power from tribal power. Probably the country was divided into natural 
valleys, and each valley had a leader of its own, as the name “ Derebey," which 
means “ lord of the volley," suggests. There may have been tax-farmers in later 
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but I think they Are simply the bigpst men in (he valley. As regards the 
MSA Km Kftohan, 1 miked the Turks whet wes the derivation, end they told me 
EmKaeban meent really u Kir Kachan,” or people who have fled into the 
iSl I BWm, They were regarded as traitors in Albania, and fled to the mountains, 
fepMUfee name 41 the flyers into the open,” whioh has now become oorrupted into 
Sta* Kachan* In origin I should think they are southern Albanians who beoame 
, ,fetached after the death of All Pasha owing to thdr treaohery, and they are wrongly 
' oalled Kutso Vlaohs. As regards old religious survivals or rites, I could not trace 
anything such as can he found among the Kisllbash of Aria Minor, who are 
M oslems outwardly, hut practising in secret many ancient ceremonies derived from 
paganism* 


RECENT CHANGE OF LEVEL IN ALASKA.* 

By RALPH 8. TARE and LAWRJBNOS MARTIN. 

Wffluc it is well known that mountains are formed by uplift, involving 
Bolding and faulting, and while evidenoea of past movement are 
numerous, and uplifts have been aotqally observed, it is rare that the 
evidenoe of the growth of mountains is capable of clear demonstration 
upbn the basis of observation. It is from this standpoint, as well as 
from the standpoint of the remarkable ohanges recorded below, that 
this article is believed to present points of interest to the geographer 
aa well aB to the geologist. In this Alaskan instance the formation 
of one of the grandest features of the Earth is seen to be in progress 
to-day — a geographical development under our very eyes. 

The Mount St. Elias ohain extends along the boundary-line between 
Canada and Alaska, learing its snow-olad peaks to elevations of 10,000 
to 15,000 feet, and culminating in Mount St. Elias (18,024 feet) on the 
International boundary, and Mount Logan (19,539 feet) in Canada, the 
second and third highest peaks on the North American continent. 
This mountain range, like others in Western America, is young, and, as 
was shown by Prof. 1. C. Bussell, bears distinct evidenoe of reoent growth 
and uplift. Its peaks are high and, rugged ; the mountain spun show 
an alignment suggestive of fault origin; and some of the individual 
mountains, including Mount St. Elias, have the appearance of tilted 
fault-blocks. From the higher mountain peaks and mountain valleyB 
great glaciers desoend, some of them reaching the sea. Several of the 

* Tlio observations rocorded in this paper were mode in the summer of 1905, in 
eonneotion with a general geologioal survey of the Yakutat bay region by a U.S. 
Geological Survey party under the direction of the senior author. A grant of mouey 
from the American Geographical Society made it possible to add the junior author to 
the party as special assistant in glacial geology and physiography. Acknowledg- 
ments are dne to B. S. Butler, the othor member of the scientific corps, for assistance 
in this work. A more detailed statement of our observations on this ohange of level 
will appear in vol. V[ of the Bulletin of the Geological Society of America, and onr 
complete Anal report in a Professional Paper of the United Statos Geologioal Survey. 

Published by permission of the Director of the United States Geologioal Sumy. 
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largest of t he se glaciers coalesce near the base of Mount St. Elias to 
form the great Piedmont ioe-plateau to which the name Malaspina 
glacier is given. At an earlier period of greater ice expansion other 
large glaoiers coalesced at the mountain base south-east of the Malaspina 
glacier, and by their moraines and outwash gravel deposits built up 
an extensive coastal plain, or foreland, which now fringes the mountain 
base (Pig. 1). 

The straight mountain front and its fringing foreland have given 
to this part of the Alaskan ooast a remarkably smooth outline, quite 
in contrast to the horded ooast-line both to the south-east and north- 
west. This straight stretch of coast, whioh extends for a distanoe of 



FXO. 2.— — WA\ h -CUT lUfiNlH, 18 FEET AMOV* HIGH 1IDE, ON DISENCHANT 

KENT HAY, NEAR H ABN HE ISLAND. BARNACLES AND MUbbELS OOLUIt IN PI ACES 
ON T1I1B EBNOIX AMID 7 HE SCATTERED ANNUAL PLANTS AND \OUNQ DUSHEb. 
THE OLDEB GROWTH OF ALDERS IS SEEN IN THE UPPER RIGHT HAND CORNER. 

about 300 miles, iB broken by only one inlet of notable size. At its 
mouth, where it is broad and Y-shaped, this inlet is called Vakutat 
bay. Here it is bordered on the eastern side for half its length by 
the low foreland, and on the western side by the Malaspina glaoier 
and its fringe of outwash deposits. Narrowing toward the head of 
the bay, the inlet penetrates the St. Elias ohain, then turns abruptly 
back toward the ocean, reaching beyond the mountain front at its head, 
and terminating in the loyr foreland. The entire inlet has the form 
of a bent arm, with the shoulder at the ocean and the fist at its head. 
Where the inlet enters the mountains the name is* changed to Dis- 
enchantment bay up to the bend, and beyond this it is oalled Bussell 
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fiord (Fig. 1). Tho mountain-walled portion of the inlot Is a true fiord 
with Mountains rising abruptly from 8000 to 6000 feet, and at the 
elbow to elevations of 10,000 to 16,000 feet. The total length of the 
Yakutat*bey inlet from the sea to the head of Bnssell ted is from 
70 to 76 miles. 

The geological formations differ from plaoe to plane. Both tho 
month of the inlet and its head beyond the mountain front are 
bordered by reoent deposits of glacial origin. The mountains which 
the inlet outs are mostly made of a very oomplesly folded and faulted 
system of shales, voloanio tuft and other neks of jjthjjhniiiinid age, 
to which the name Yekutat Series has been applied. Crystalline rooks, 
also of undetermined age, form the oore of the Haunt St, Bliss mage, 
and border the northern shore of the north- v s s tet p i arm of Bn sse l l 
fiord, tiie two series bei% separated by a fault-line (fig. 1). 

In the summer of 1906 mt United States Geologiael Sasvey party 
spent somewhat more then two months in this inlet stadyiag the 
general geology and phjsioel geography of the region. Our stniiee 
extended along a ooaat of about 160 adlea in extent, ea which there 
was blear evidence of a reoent and remarkable change of level Tide 
evidence is of three de sses physiographic, biological! end human 
testimony. 

The most pronounosd pbysiographioal evidence of change of level 
is that presented by well-defined rook benohes and asso c ia te d sea- 
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no. 4. — B1BWA0LBS CLINGING TO BLATE SOCK (NBAB KNIFE AND GABTRIDGEB), 7 
non ABOVE PRESENT HIGH TIDI. YOUNG ALDERB HAVE THE® BOOTS IN 
OBBVIOBS AT BAKE ELEVATION. PHOTOGRAPH TAKEN OPPOSITE MABBLB POINT. 

oaves tad obasms elevated well above the level of the preeent reach 
of the highest waves. So pronounoed are these uplifted strands that 
it was* possible to photograph them at numerous points (Fig. 2), and 
in places they furnished excellent highways for travel along the ooast 
at points where the steeply rising shore presented no foothold at the 
present wave-line. The strength of development of the benches out 
in the rook and of the connecting beaches (Fig. 3) proves oonolusively 
that the land had remained at the lower level for some time before the 
uplift Wave-work in the narrow fiord is not at present very rapid, 
but the effeot of ioeberg waves during a period of reoent ioe advanoe, 
of which there is abundant evidence, no doubt in part accounts for the 
strength of development of the uplifted beaches and wave-cut benohes. 

Associated with the elevated beaohes are numerous uplifted alluvial 
fans into which the streams have now cut small gorges, and on the 
front of which the fiord waves have out low cliffs. Besides these 
physiographio evidences of ohange of level, new reefs have appeared 
at two points in the inlet (Fig. 1). 

The biological evidence of uplift is striking. All around those 
parts of the inlet where the land has been raised, remains of marine 
are abundant up to the level of the elevated strand. Most 
of those forms of life are loose, and by themselves might not be 
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FIG. 5. — BBYOCQAH bskaibs (w «g) ON tbs slbvaind STBANIL along TBS 
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considered proof of recent change of level ; but several speoies were 
oommonly found in plate. Of these the most abundant were the 
barnacles (BaXUmm cariomm and Ballanua porcatus ), whioh were found 
throughout the fiord, dinging to the uplifted ledges and benches where 
they grew (Fig. 4). Shells of the oommon mussel (Mytilus edulis) were 
also found on the abandoned strands, and in such abundanoe as to 
present the appearanoe of patohes of blue flowers when viewed from 
a short distanoe. Most oommonly these shells were unattaohed, but 
at numerous points they were found still adhering by their byssus 
to the ledges (Fig. 5). A bryozoan, whioh grows below low-tide line, 
was also found dinging to the rooks well above the reach of the present 
waves, forming a whitened ooating, whioh gave to the rook-surface a 
whitewashed appearanoe when viewed from a distanoe (Fig. 5). Still 
another evidence of uplift was presented by the parallel lines of drift- 
wood, one line at present high-water mark, another at the crest of the 
abandoned strand. 

While uplift is recorded throughout most of the inlet, there is 
dear evidence of depression in some sections, notably on the foreland 
just outside the mountain front (Fig. 1). This evidenoe is less complex 
than that of the uplift, but is no less oonvincing. It consists of the 
presenoe of salt water in the forest whioh borders portions of the 
depressed ooast-liuo, and into whioh sand and beaoli gravel are now 
being thrown by the waves (Fig. G). Where the waves have reached 
most effectively the trees have been killed and often thrown down ; 
but back of this is a zone in whioh the destruction of the land plants 
has not yet been completed. 

One of the most important features connected with these ohanges 
of level is the dear evidenoe of their reoenoy. As has just been stated, 
the depression is so recent that destruction of those trees whioh only 
the highest waves reach is not yet complete. Where the change of 
level is one of uplift there are numerous evidences of itB reoenoy. 
Along the present wave-zone the work of the waves has not only been 
unable to out a new benoh, even in the weaker rooks, but in places 
where the rooks are fairly resistant fresh glacial grooves, stria, and 
polishing still remain in the acme of wave attack. Furthermore, in 
a number of plaoes the uplift has brought till deposits into the wave 
zone, and the erosion has not yet suooeeded in removing the 
day and oonoentrating the pebbles. In oonsequenoe of this we have 
the anomaly of a clay shore against whioh the waves are breaking, 
giving rise to a strip of muddy water along the ooaet. That the uplift 
is of recent date is also proved by the fact that marine animals still 
cling to the rook on which they were adhering during their life. Even 
the byssus of the mussel is still preserved, and in many plaoes the 
organio tissue of the barnacles causes their valves to remain in position. 

Even more striking than this evidenoe iB the barrenness of the 
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derated zone (Figs. 2 and 8). While mature willow and alder bushes 
grow above the abandoned strand, the elevated beaohes and benches 
support only scattered annual plants and oooasional young alders and 
willows (Figs. 4 and 5). Many of these bushes were out down and 
the rings of annual growth counted ; but in no oase was one found 
on the raised shore-line with more than five rings, while most of them 
had but three or four. This fact points quite dearly to the season 
of 1809 as the time of uplift. 

Bearing upon this point of the exact period of change of level is 
the human testimony. In the first plaoe, Prof. I. C. Bussell spent some 
time in this fiord in 1800 and 1891, and he reports no ohange of level. 
Dr. G. K. Gilbert spent several days in the Yakutat bay inlet in June, 
1890, landing at several points in the fiord; in one place on a coast 
where the uplift amounts to 18 feet. Moreover, the ship in whioh he 
travelled sailed twioe dose by one of the new unoharted reefs, whioh 
oould hardly have escaped the attention of sailors. Both Prof. Bussell 
and Dr. Gilbert have made a special study of abandoned shore-lines, 
and it is inoonoeivable that these geographers oould have failed to 
observe the uplift if it had existed during their visit. A photograph 
taken by a United States Fish Commission expedition in July, 1901, 
shows dearly the presence at that time of an uplifted benoh at one 
point (Haenke island) in the inlet 

The testimony of natives is definite as to the time of ooourrenoe 
of the ohange of levd. Every spring they spend two months or more 
in the inlet hunting the hair seal, so that they are familiar with the 
region in detail. They assert positively that the uplift occurred in 
September, 1899, during a series of earthquake shocks whioh lasted 
for seventeen days. 

Of the ooourrenoe of this earthquake there is unquestioned proof. 
Entirely aside from the testimony of the natives, there were three 
prospectors encamped on the shoreB of the inlet during the heaviest 
of the shooks; and at the village of Yakutat, at the mouth of the 
bay, there are a number of white men whose aooount tallies with 
that of the natives and of the prospectors. The shocks began on 
September 8 and oeased on the 20th, reaching greatest intensity 
September 10 and 15. On September 10, between 9.20 a.m. and 3 
p.m., there were fifty-two notable shooks, culminating in one of great 
videnoe. The prospeotors report a great water-wave in the fiord 
during the most vigorous shooks; and the inhabitants of Yakutat, 
15 or 20 miles away from the centre of greatest disturbance, were so 
alarmed by the shaking that they abandoned their houses and retreated 
to tents on the neighbouring hills. 

Signs of the earthquake are still visible at various points in the 
inlet. In the first plaoe, the mountain dopes are.soarred with great 
avalanches, far more numerous than ,in other fiords on the Alaskan 



RECENT CHANGE OF LEVEL IN ALASKA. 


39 


coast. In the seoond plaoe, there are wave-swept areas (Fig. 7), in 
two seotions reaching to an elevation of 40 feet above sea-level, 
throughout which the forest is completely destroyed. Here trees are 
overturned, twisted, broken, and uprooted, giving rise to suoh a scene 
of devastation as only rushing water oould produce. 

In this sparsely settled region it is natural that the extent of the 
earthquake should not be exactly known. That it was not oonflned 
to this limited area is probable ; and in this oonneotion it is noteworthy 
that in September, 1899, an earthquake of great violenoe ooourred in 
Glacier bay, 136 miles from Yakutat bay. This earthquake was so 
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violent that it shattered the front of the Muir glacier to such an 
extent that for several years the tourist steamer was not able to 
penetrate the bay to the Muir glacier. In all probability the uplift 
which accompanied this shook affeoted the entire region between 
Yakutat and Glaoier bays, and doubtless for a considerable distance 
beyond this area. As yet, however, no evidence of change of level 
has been reported outside of Yakutat bay* 

In oonneotion with our other studies, we made measurements of 
the amount of change of level at various points along the 150 miles of 
coast-line whioh we visited, making in all over one hundred careful 
measurements, besides numerous observations for bheoking these. The 
numerical results of these observations are plotted on the accompanying 
map (Fig. 1). From this map it will be seen that the amount of 
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5 varies greatly from place to plaoe. One of tbe moat noteworthy 
ea on the map is that there ie a zone jnet ontaide the mountain 
on one s&e of whioh there ia uplift, and on the other aide, in 
general, dither no change of level or elae a depreaaion. Thia ia true 
at the head of the inlet and on both chorea of Takntat bay. From thia 
and other fhota it ia inferred that a fault-line extendi here aa indicated 
by the line A. The very variable amount of ohange of level along 
this line ie believed to be the result of a drag along the fault. It 
should be stated that the straight mountain front which rises above 
the foreland close oy thia inferred fault was interpreted by Boaaell aa 
a fault aoarp in 1890 on the basis of its form alone. We reached the 
earns conclusion when we first saw thia mountain front, and before we 
knew of tbe reoent ohange of level. 

The complex condition of change of level in the archipelago of 
islands north of Takntat Oannery and Mission may in part be due 
to a shaking of the gravels of whioh these islands are made; hut this 
would not aooount for the uplifted seotions. We have, therefore, 
inferred a minor fault along the axis of these islands ; but the evidence 
of this fault-line is less definite than that of the others. 

On the basis of its form, Prof. Bussell also classed the straight 
mountain front along the eastern shore of Takut&t bay as a fault 
scarps end here again our evidence tends to verify his interpretation. 
The evidenoe of faulting along this line, whioh we have indicated by 
the letter B, is of several kinds. In the first plaoe, the straight, steep, 
tnmoated mountain spurs are suggestive of fault origin. In the 
seoond plaoe, there is an unusual abundance of avalanohes along this 
mountain front. In the third plaoe, the change of level along this line 
varies greatly, as would be expeoted along a line of faulting with 
updragging of the strata on the downthrow side. In the fourth place, 
at one point (marked Old Beaoh) there is a still earlier uplifted strand 
on whioh a mature foreBt is now growing, with trees over seventy- 
five years old, proving a former period of uplift. 

Along the shores of Disenchantment hay there are great differences 
in the amount of uplift. Throughout the greater part of the eastern 
shore the uplift is between 7 and 9 feet. On Haenke island and on 
the peninsula just north-east of it, the k uplift ranges from 17 feet to 19 
feet 8 inches. On the western shore of Disenchantment hay the uplift 
varies from 83 feet II inohes to 47 feet 4 inches, the latter being the 
greatest ohange of level in the inlet, and, in fact, the greatest uplift 
ever reoorded as having occurred at a single period of time. To 
aooount for the difference in level of the upraised strand in Disen- 
chantment hay, we have inferred two fault-lines (C and D), as indioatod 
on the map. 

Along the north-west arm of Bussell fiord the south-west shore 
shows very slight uplift, while the north-east shore is raised from 



RBCIMT CHAHOR OP «V*L IV ALASKA. 


41 


7 feet 6 inohes to 9 feel Moreover, along the north-atmt shove there 
is an older beaoh covered by a growth of mature aMere. This shove of 
the fiord la made of crystalline rooks, while the younger Yakut** series 
forma the south-west shore. Qeologioal evidence proves the preasuoe of 
a fault-line between the N unatak fiord and the Talley of Hidden glader, 
which, extended, would paaa along the uh of the north-west arm of 
Russell fiord, where, from the evidenoe of the upraised shore-lines, we 
have inferred fault E. 

From the region of alight uplift in lower BuapaU fiord there is e 
gradual rise of the abandoned strand toward the mountain front, 
where it reaches a maximum of 9 to 10 feet. 

In inferring our fault-lines we have endeavoured to be conservative, 
and to postulate no more than the evidenoe definitely calls for. Our 
studies, however, prove conclusively that there was pronounoed dis- 
location in other parts of the region. At several points we found 
small recent faults. These were best shown on the Gannett Nnnatak, 
at the head of Kunatak fiord, and a description of these may serve for 
the rest This nunatak is a glaciated rook hill rising about 1450 feet 
above the fiord, and composed of steeply dipping gneisses and sohists, 
striking approximately parallel to the major axis of the St. Elias 
ohain — that is, north-westward. In its southern half it is crossed 
by scores of small faults extending from a few feet to over 100 yards, 
and with throws varying from an inoh to 3 feet, but usually of less 
than a foot (Figs. 8 and 9). They generally extend along the strike 
of the rook, but in some instances diverge from it, and a few short 
faults strike at right angles to the main series. The hade is nearly 
vertical, and in almost all oases the south-western side of the fault is 
the upthrow side. There are also some fissures, and a few instances of 
small graben blocks (from 3 to 30 feet wide) between parallel faults. 

While it cannot be demonstrated that these minor faults were 
formed at the same period as the uplifted strands, this inferenoe is 
nevertheless apparently warranted, for the faults are evidently very 
reoent, and no other notable earthquakes have recently ooourred here. 
The fault soarps are steep, and in many instances have etrim extending 
up to their very edges. Their recency is proved by the sharp angle 
formed where the fault-plane intersects the surfaoe, and by the absenoe 
of notable talus slopes at the base of most of the tiny fault-scarps, even 
though the rooks are friable, thin-bedded sohists. It seems inoredible 
that these fault-soarps oan have been exposed to the sharp frost-action 
of this climate longer than six years. 

From our observations we draw the conclusion that this part of the 
St. Elias ohain is still actively growing, and that this growth is being 
Accomplished by movements along a series of fault-lines by whioh 
several mountain blocks are being differentially uplifted, ae first sug- 
gested by Prof. Russell. At least one period of earlier uplift is 
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demonstrated by the presenoe of the older forest-covered beaches; bnt 
a much more notable mountain growth ooourred in September, 1899. 
This uplift involved the entire mountain region inside of the Yakutat 
foreland as far as the bay reaches, and to an unknown distanoe beyond. 
It consisted of a general uplift along the mountain front, and of a 
differential uplift along several secondary lines of faulting : in other 
words, the mountains are tilted in a series of fault blooks. In addition 
to these major lines of faulting there was a minor fracturing, apparently 
due to local adjustments in the tilted blooks. 

This recent change of level is noteworthy from three standpoints : 
Its age oan be definitely determined ; it is the greatest uplift bo far 
recorded as having ooourred at a given time; it oontains a lesson of 
importanoe as to the mode of formation of mountains, representing as 
it does a step in the development of the loftiest range on the American 
continent. 

ADDENDUM. — The San Franouco Earthquake of April 18. 

Since this article waB written, and just as it is being made ready for 
mailing (April 19), newB comes of the terribly destructive earthquake 
whioh has oaused such devastation in California. While as yet the 
meagre dispatches give us little information of scientific value regarding 
this most recent of vigorous earthquakes, enough is known, both from 
the past history of California and from the newspaper aooounts of the 
present shook, to make it oertain that the conditions desoribed above 
are distinctly applicable to the San Franoisoo earthquake. American 
geologists have long been familiar with the fact that the Coast Ranges 
of California, like the mountains of Alaska, are still in the process of 
evolution. The frequent earthquakes whioh have been felt in Cali- 
fornia, numbering from one to three score a year, are proof of this. 
Geological study demonstrates that the rooks of the Coast Ranges are 
orossed by many fault-lines; and physiographio investigations have 
shown that recent earth-movements have upraised parts of the Cali- 
fornian coast and depressed others, including the bay of San Franoisoo, 
whioh is the drowned mouth of the Saoraxnento river, into whioh the 
sea has been admitted by local subsidence. 

Where the fault-lines along whioh the slipping ooourred to cause 
the San Franoisoo earthquake are looated, whether there is but one 
line of Blipping or' several — as in Yakutat bay — and whether the 
movements have produoed visible signs of uplift or depression, as in 
Alaska, are questions whioh future investigation must answer. It 
seems evident, however, that the shook is the result of a normal 
process of mountain-building here as in Alaska. The strains to 
whioh the mountain rooks are subjeoted have locally become too great, 
and relief has been gained by a slipping of the rooks over one another 
-^probably on one or more planes of older faulting, along whioh previous 
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movements have ooourred. San Franoisoo is situated on a danger-line 
in the Earth’s crust, and it will remain in danger so long as the growth 
of the Ooast Banges continues. Many years may elapse before the strain 
again readies the condition necessitating vigorous movement and 
consequent destructive earth-shaking. It is to be hoped that the 
interval will be a long one in this place, where other geographical 
conditions have determined that a large city must develop. 


THE SNOW-PEAKS OF RUWEMZORI. 

Their Probable Positions and Heights. 

By Lieut. T. T. BEHRENS, RJL 

In the following note an attempt has been made to combine the 
available data from all sources, and to obtain the best and most 
probable positions and heights for the main snow-peaks of Ruwenaori. 
It is a pity that in oases of this kind, where each traveller’s observa- 
tions are necessarily insufficient to give a definite result, few give 
their observations in published form in suoh a manner that others who 
oome after them oan combine them with their own work. The mere 
publication of a map is, of course, of no use to the cartographer unless 
he knows on what kind of observations the positions of the points 
depend. 

I say that a single traveller's observations were * necessarily in- 
sufficient;” and when I say that, though in a neighbourhood for 
nine months from which, on most days, Ruwensori might have been 
visible from my tent, I only saw it seven times, and then only for 
a few moments just after sunrise, the difficulty of observing the moun- 
tain will be apparent. So fleeting were the chances of observing, 
between the time when it was light enough to see and when the olouds 
oovered the peaks in rising mist, that I only once had time to sketch 
the range, and once again to observe all the five peaks visible. On the 
other five oooasions there was only time to observe the two highest 
points, while many a .time, when the instrument had been placed in 
position and the telesoope directed to the mountain, it was only to see 
the first cloud oovering the coveted pinnacles. And all this, in spite 
of a daily watoh being kept at dawn to apprise me of even the 
possibility of seeing the mountain. 

In the present instanoe the data available are the following, in 
the prder of accuracy : — 

1. Two tops of a summit fixed trigonometrically. 

2. Trigonometrical rays to four other summits. 

3. Eight perspective views from sketches or photographs, with 
some magnetic bearings and variation of the compass determinations. 

4. A map compiled from all available sources up to 1901, chiefly 
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based on Dr. Stnhlmann’s route traverses and astranofriesl observa- 
tions. 


5. Information re- 
ceived this week from 
Mr. A. F. B. Wollaston, 
and kindly pnt at my 
disposal by Mr. Dongles 
Freshfield, which ma- 
terially helped in ar- 
riving at a conjecture 
of the probable shape 
of the watershed be- 
tween the peaks. Mr. 
Wollaston had been np 
Duwoni and Eiyanja, 
besides climbing to a 
point on the watershed 
between them. The 
outline given of the 
ridges tallies very well 
with all the best data, 
although it does not 
satisfy some of the less 
reliable. Mr.Freshfield 
very kindly helped me 
by his personal know- 
ledge of the mountain. 

It was very satis- 
factory to find that the 
result also ooinoides 
with Dr. Stuhlmann's 
careful description of 
the ridges seen from his 
highest oamp 13,330 feet 
on the western slopes. 
The positions of the 
peaks satisfy his oom- 
pass bearings from 
Kirima and Lungwe, 
while Mr. Wollaston’s 
height for Duwoni 
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agrees ve*y well with the 15,777 feet given by the Boundary Commission 
oaleukttons, which make Lake Albert Edward 8010 fret. It is note- 
worthy that neither Dr. Stuhlmann on the west and north-weft, nor Mr. 
Dongles Freshfield on the seat and north-east, of the mountain saw 
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any snow-peak away to the north of this group of peeks, though Mr. 
WoUeeton now epeaks of having seen what he believes will prove to 
be til e highest peak “a good many miles due north of Kiyanja," on 
whioh he was standing. 

1« Two peaks, olose together, fined by sin and five rays eadh from 
tits main trigonometrical stations of the Anglo-German Boundary 
Survey, 1908. The sin rays to the main peak all passed through a 
circle of radios 9 feet, and those to the lower point through one of 
radius 12 feet. The sin height determinations for eadh had a range 
of 72 feet. The coefficient of refraction used was one determined at 
the same time of day as the observations to Buwensori (early morning) 
by a large number of simultaneous observations, between two distant 
hills, on several different days. A more probable value for the refrac- 
tion was got in this way than by taking an arbitrary value, found for 
the time of day when the vertioal angles for the ordinary work were 
usually observed. The heights given for these summits may be 
considered oorreot within ±80 feet at the most. 

2. Two rays observed to a third point, and three single rays, one 
to eadh of three other snow-oapped peaks. The rays to these four 
subsidiary points have been drawn in their oorreot places in Fig. 1, 
and against eadh has been written the oorreot reverse azimuth at the 
point. The two well-fixed points have been shown in the same figure 
in their calculated positions. The lower point is 655 feet south of, 
256 feet to the west of, and 76 feet lower than, the main and more 
northern summit. The longitude is the same as that in the Hamburg 
Society's map. 

It is to be hoped that any other traveller's unpublished observations 
may now be made accessible, so that the true positions of the other 
peaks may be more oertainly fixed. The word “ probable” positions 
is advisedly used, as it is with great diffidenoe that an attempt iB put 
forward to solve the problem with suoh insufficient data. 

8. Bight views, from the sketohes and photos of various travellers, 
have been oolleoted as a basis on whioh to judge of the probability of 
the positions assigned to the several summits. These were all that 
oould be used, as only those taken from points whose positions with 
reference to the mountain were more accurately known would be of 
any use. Fig. 2 shows the points from whioh these views were taken, 
and the sector between ray 1 and ray 6 is that within which the rays 
determining the main point lie. 

Referring again to the sketohes (Fig. 3), No. 1 was sketched at a point 
80 miles off whose altitude was about 6000 feet. It will be seen that 
Nos. 3 and 4 are alike ; No. 4 being taken from the heights at Kavalli’s, 
and No. 3 from the valley of the Semliki, would account for the slight 
change in outline. The views 5 and 6 oonflrm eaoh* other, and the 
relative positions given to the two southernmost peaks, as do also 
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Nob. 7 and 8. If all the sketohee had bearings attached, or even the 
approximate focal length of the camera employed noted on them, a far 
hitter result would be obtained. 

As far as the heights are concerned, the subtended angles S of each 
peak, in the positions plotted, are given as calculated from their observed 
elevations. The heights given by the data on No. 6, and those given 
by my own observations, farther oonfirm the positions of the main and 
southern peaks. The nature of the positions of peaks II. and III. 
(Fig. 1), behind the spurs of the main peak, makes their identification 
from Lungue very doubtful. The heights given are those determined 
by the A.G.B. Oommission calculations, to whiob, however, a small 
correction still remains to be made. 

4. The positions used for the points of view are those taken from 
Herr Max Moisei’s map in vol. 17 of the Mittheilungen of the Hamburg 
Geographical Society. The written notes accompanying the two maps 
explain fully the data ou which the map was constructed, and enabled 
the relative value of the observations to be estimated. 

There must, however, have been other observations to the snow- 
peaks, whioh I have not been able to use, and I hope these may also 
be incorporated in a later result obtained from more conclusive data. 

A curious thing about the longitude of this map is that the absolute 
determination on which it waB based, Watson’s at Rejaf, was confirmed 
by two others at Magungo and Homia, whioh gave greater values 
respectively of 73" and 58" of aro, and in spite of this olose agreement 
the longitude appears to be in error more than 10' (minutes of arc). 

As this map was based on a considerable number of observed 
latitudes, it was the latitude whioh gave the most important argument 
in favour of the A.G.B. Commission’s peak being the highest, and not 
one of the lower peaks. Indeed, its latitude is more northerly than 
the most northerly edge of Eanyangungwe on Herr Moiseis map. 
The only peak whioh might have obsoured the view of the highest 
summit would be the southern peak of Kanyangungwe, namely 
Kiyanja, and to do this it would have to be not less than 180 feet 
below Kanyangungwe’s apex. As I cannot recollect ever having 
been perplexed during any of the observations to the peak, varying 
over an aro of 31°, by other peaks olose to it of like elevation, relatively 
altering their position as I shifted my plaoe of observation, I 
this is unlikely to be the oase. It is, on the other hand, far more 
probable that Kiyanja peak was hidden, or almost hidden, over this 
aro by the mass and width of the higher peak behind it. 

On the question of the names of the main peaks, the two most 
prominent peaks seen from the east are now generally known as 
Duwoni and Kiyanja, about whose identity there is no longer any 
question. On the western side Dr. Stuhlmann .was given the names 
of Kanyangungwe by the natives for the most imposing summit 
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The following note has been sent ns from the Natural History 
Museum:— 

“ Three members of the Zoological Expedition sent out under the 
auspioes of the Natural History Museum, South Kensington— Messrs. 
B. B. Woosnam, D. Oarruthers, and A. F. B. Wollaston (a member of 
the Alpine Giub)— have made the following asoents in this range. On 
April 1 they asoended Duwoni, the peak rising to the north-east of the 
Mubuku glacier. This peak has two tops of apparently equal altitude ; 
the southern top, which was reached, was found to be 15,893 feet On 
April 8 they asoended Kiyanja, the peak at the western end of the 
Mubuku group of peaks. The altitude * was found to be 16,879 feet. 
Each of these peaks has been thought by different explorers to be the 
highest point in the Buwensori range, but from the summit of Kiyanja 
a still higher peak with two tops, on a spur on the Semliki side of the 
watershed, was seen in a north-north-westerly direction. The weather 
at this season of the year proved very unfavourable, the mountains 
being almost constantly buried in olouds with frequent snowstorms, 
which prevented the party from making further explorations." 

With reference to the above, Mr. D. FreBhfield writes that he sug- 
gested that the loftiest peak seen by the party waB identioal with the 
double peak seen and sketched by him from Butiti, whence it would be 
almost in the same line as Sb H. Johnston’s Duwoni, and overtop it. 
In his paper read to the Alpine Club in March last, he pointed out that 
he had had some difficulty in reoonoiling the outline of the peak seen 
from Butiti with that of the Duwoni of the Mubuku valley, and sug- 
gested that from the valley the former summit might be connected by 
“ an intervening range." The case may be compared to the appearance 
of the Ortaler over the Alpine watershed from the south or west. 


THE PHYSICAL FEATURES OF THE TRANSVAALt 

By TUDOR a. TREVOR, V.0.8, AJL8.M. 

To a traveller arriving in Johannesburg by the Cape route it appears that the 
Transvaal consists merely of an extension of the great South African plateau, and 
that to describe the physical features of the whole country one has only to describe 
the physical features of one farm, so great does the similarity of one portion of tho 
tableland to any other appear. 

* These altitudes were taken by aneroid, and by the boiling-point thermometer, 
t Bead before the British Awodattoa (Geographical Section E) at Johannesburg, 
Transvaal, August,’ 1905. Map, p. 104. 
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AovU, kMr, the traveller elect to continue hie journe* either tiorth te 
Rhodeefc, rid Pietereburg, er east to the Indian oostn at Dehgc» bay* he find* 
usually to Ui great emprise, that the Transvaal tinea not consist namely of rolling, 
treeless dowiUi bat that by Our the larger proportion la of an entirely differs I 
natural part being mountainous, with open pork-llke valleys, and again part flit 
and towlying, but densely oovered with trees and bush of «A ddbriptfian. Ha 
than begins to fasliae that the Transraal Is not the tableland which it is usually 
represented, but only a small portion of the top, with a gnat dial of the supports 
of the table, and also of the floor on which it stands thrown in. 

Journeying from Christians in the extreme weat to KepaU Poort on the 
eastern border of the oobny, one finds that for 350 miles to Maohadodorp one 
travels cm a tableland laVtd in appaaranoe, but gradually Hetng as ons proceeds. 
At Maohadodorp one reaches the escarpment of the plateau, and from thaoee MU 
rapidly through broken and much eroded country to Ksatitilttldeii, a dlatanoa of 
93 milsa ; from whence on to Komati Poort, a distance of 43 miles, one travels 
over a flat floor soma 4000 feet below the tableland. 

On a journey from Volksrust in the extrema south to TuH on the Rhodesian 
border a similar Motion is observed, but on this journey the ssetion Is reduplicated 
owing to the depression known as the Transvaal Bash Veld, width, tutting acroes 
the colony from east to west, separatss the outliers of Witerberg and Zoutpanebeig 
from the main plateau. 

Entering the Transraal at an altitude of 5400 feet at Volksrust, one practically 
remains at that altitude for 150 miles till one reaches Johannesburg, on the Wit- 
waters Band, which here forms tbo northern edge of the plateau. Thence one fells 
rapidly through country that descends in step-like ndges past Pretoria to Hamans 
Kraal m a distance of about 60 miles. At Hamans Kraal one has come down to 
an altitude of about 3700 feet, and into a flat country well covered with trees, at 
about whioh altitude, and in which country, one remains till reaching Piet Pot- 
gietera Bust, a distance of 100 miles, where the Magalaquane river divides the 
highlands of Waterberg from those of Zoutpansberg. From Piet Potgieters Bust 
one rises rapidly through the granite hills of Magapan on to the Zoutpansberg 
plateau, arriving at Pietersburg in the centre of the plateau at an altitude of 4400 
feet in a distance of 34 miles. From Pietersburg the plateau extends some 60 
mileB north, where it is terminated by a sharp ridge of hills known either as 
Magato’s mountains, or the Zoutpansberg, on the north slope of which the ground 
falls rapidly to the Limpopo flats, the lowest point of which on this section is 
reached at Bhodes Drift, 150 miles from Pietersburg, where the height above sea- 
level Is only some 1200 feet. 

On both the above journeys, or on any other long excursions that one makes in 
the country, one notices that the characteristics of the ground fame one to classify 
it under one or other of three heads, these heeds being— 

A. Plateau country, known locally as High Veld. 

B. Slopes of the Plateau, often known locally as “ Banken.” 

C. Basement oountry, locally known as * Low 99 or « Bush Veld.” 

As this classification is extremely practical, I propose to describe the peculiar 
physical features of each of the divisions in turn ; fur if these are once properly 
understood, and to them is added a simple knowledge of the river systems of the 
oountry, the general physical conditions of the whole colony gps at once compre- 
hensible, and meet of the secondary phenomena can be accounted far. 

As meet of my hearers have come from Durban, I may here state that In Mata], 
on the journey by nil from Dorbeh to Volksrust, the three divisions mentioned are 
not well apparent, for, the mala escarpment of the Drakesebexg approaching toy 
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nearly to the coast, the low veld U not well developed. The railway practically 
leaves what eormponds to the low veld in Natal at Pinetowo, and, mounting over 
the lohanga range, nine along the elopes country parallel to the main eeoarpment 
till it mounts the final rise at Langs Nek, and comes out on the true plateau at 
Cbarleetown. 


A. The Plateau. 

The plateau consists of the Transvaal extension of the great South Afrloan 
tableland and two outliers. The boundaries of the Transvaal from near Mafeking 
south to Christiana, thence east along the line of the Orange Biver Colony and 
Natal to the town of Wakkerstroom, lie on this plateau, so that the Transvaal may 
be said to contain the north-east extremity of the tableland. The tableland slopes 
very gradually upward from where it enters the Transvaal on the western border 
at an altitude of about 4000 feet to its eastern edge in the neighbourhood of 
Lydenburg, Belfast, and Wakkerstroom, where it reaohes an extreme altitude of 
over 0000 fast. 

The northern edge of the plateau enters the Transvaal between Pitsani and 
Lobatsi, slightly to the north of Mafeking, thenoe runs east just to the north of 
Ottoahoop, Kriigersdorp, and Johannesburg. Bending to the north after passing 
the latter town, it beoomes strongly defined as it passes Middelburg and Belfast. 
From Belfast It stretches north, causing the plateau to make an arm, which forms 
the Lydenburg district. Slightly to the north of Pilgrims Rest this escarpment 
meets the main eastern escarpment, which runs south in a most abrupt edge to 
Wakkerstroom, where it enters the colony of Natal. The highlands of Waterberg 
and Zoutpansberg oonaist of outliers from this main plateau, separated from it by 
the great depression known as the Transvaal Bush Veld, and from each other by the 
valley of the Magalaquane river. 

Though Europeans call all the plateau country high veld, the Transvaal 
Afrikanders are accustomed to use the term in a more restricted sense, and to apply 
it only to the very highest part of the tableland that lies to the east of the Natal 
railway line and south of the Delagoa Bay line. A lino drawn south from Elands- 
river station on the latter line past Greylingstad to the Orange River Colony 
border would fairly accurately show the western limit of what the Boers call 
" high veld ; ” on the othor sides it is bounded by the edge of the plateau. 
Curiously enough, the boundaries of this high veld are almost identical with 
those of the main coal-measures of the country. Ab this Boer division has a great 
deal to recommend it, 1 shall follow it, and for purposes of description divide the 
plateau oountry into — 

1. True High Veld. 

2. Middle Veld. 


1. True High Veld . 

The true high veld lies at an altitude of from 5000 to 6400 feet, and is the 
extreme eastern summit of the great South African tableland. It has an east-to- 
west length of 120 miluB, and a north-to-south extent of 100 miles. Approxi- 
mately, 1 estimate it to contain 14,000 square miles. As its boundaries are 
practically coincident with the horizontal coal-measures, it has an extremely 
uniform character, and consists of rolling downs, absolutely treeless, but covered 
with shore-growing sweet grasses. Hills and valleys are both rare, save on the 
edges of the esoarpment. Wide waves or rises, known ap * builts,” separated by 
broad hollows called “ laagteu or “ vleys” form the bulk of the country. 

Running water is rare, save in a few rivers, but every laagte carries water either 
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in a succession of disconnected water-hobs known u u reitkuilsn," or In tbs black 
sloughs hero called M *leys. n Small springs of pood water are also frequent. 

Ranges of bills, except on the escarpment, are absent from this portion of the 
plateau, but there are occasional isolated hilts known as M kopjtes* 9 — mostly either 



as “ spits kopjies " or 14 tafol kopjies." The former, as the name implies, are pointed 
hills, and are usually formed by denuded igneous nooks. The latter are miniature 
table-mountains, usually caused by a horisontal igneous sheet haring protected a 
small portion of the general plateau from denudation. None of these kopjes are 
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tottered frequently over the surface of the country are the depression! known 
M “pm*. 0 These are shallow lakes having horizontal beds and no outlet. The 
Ingest mm fin the oountry, Lake OhrlssU, has a length of about 5 miles, and is 
nearly rails broad. Its oatohment area extends at least 8 miles around its water* 
level, and the height of its watershsd must be about 160 feet. The greatest depth 
of water in it Is, however, not more than 10 feet. Many of the pans hold water 
all the year round, hut some, again, are always dry, and even Lake Ohrissie seems 
to he steadily getting smaller, &e water at the north end having receded perma- 
nently more than 200 yards In my own reoollection. 

In nearly all the pans the water Is brackish, and most of the beds of those that 
are dry are encrusted with saline deposits. Some oontain enough common salt to 
repay working, and were regularly worked till the railway, by introducing Liverpool 
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salt at a lower price, rendered the local trade unremunerative. At present I only 
know of one pan in the country that produces salt for sale, and tbat is the one at 
the poiut of the Zoutpansberg north of Petersburg. These pans form a remarkable 
feature of South Afnoan scenery, especially in the high veld. Though most 
oomynan In the horisont&l Karroo and Carboniferous formations, they occur in 
geological strata of all ages. It is difficult to conceive by what agenoy they were 
formed, and why they have not long olnce filled up by the denudation of their 
catchment treat. In most pans the cldcs dope gradually down to the bod, but in 
some abrupt cliffs form the margin, while I know of one that has a precipitous 
Island In its centre. No geologist has, so for as I am aware, worked at the solution 
of the difficulties presented by the formation and continued existence of these pens. 

The true high vdd forms the cream of the Transvaal from a forming point of 
view. The grasses are all of excellent quality ; endemic diseases amongst stock 
ait unknown, and epfidhmio plagues are less seven than In other parts. The soil 
is not rich, but is easily worked over large areas, and is not too poor to repay 
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working. Tfe# eltoa^wi ii ataoliitalar Ii9« Md bMM» 1% of 
noil invigorating in the world. Tit temperature mini fhm m eslMiisi g—Mfry 
beat of 80° to tlii shad* to several degress of Mai hi the anil wfetebalgbte. 

Tba raln&ll li at iti greatest on the edge of tbs eastern escarpment, when ever 
60 inches fall In the year, bat diminishes to about 30 tnohsea* ffoksfaurg oafra 
west Afalr pioportknofthk 

thunderstorms an frequent The oceans** of the rein Ming as It d*s In tie 
autumn months la one of the greatest drawbacks to the eternity* In spring, when 
rain is earnestly needed to bring on the young crops and g**, it la often entirely 
wanting; and In autnmn, when dry weathm is required to toipto the grate, itehtel 
rains frequently destroy It The *hote Transvaal suffm from this dMffatefi, 
and as It Is a moat important one, I hate attached to thll piper a table giving m 
avenge minfrll registered at the dtffteent observing etatVme *n the Ttemevatl In 
the season 1904-06. 


8. MiddU VOd. 

The remainder of the plateau, after the true high veld had bail divided eft It 
often known as middle veld. It conslete of that portion of the tableland tying 
west of the Natal railway line. Though soma portions of it, euoh * the Band, flee 
to over 6000 fret, It may bo mid to lie at an altitude of from 4000 to 6000 fret 
above the sea. The western portions, consisting of districts of Idchtenburg end 
Bloemhof, lying for the most port on horiaohtal Boon shales, approximate very 
olotely in appearance to the true high veld, The main portion, however, consisting 
of upturned older rooks, differs considerably from the country just daawrtbad. 
Though builts end vleys alternating still teke up most of the ooontyyt long low 
stony ridges and lines of hills known es rands make their appearance. Bins 
become less frequent, end watercourses, either dry or running, are of common 
occurrence. The rands and kopjes are usually covered with protea aornb, and 
though the builts and la&gtes are still bare of trees, the lower river-valleys are often 
pleasantly sprinkled with mimosa. 

The grasses of the middle veld are not nearly so good as those of the true high 
▼eld, neither is it so healthy for stock. Horned cattle do well, but abeep poorly ; 
while in the summer the disease known as horse-sickness takes its toll of all graaing 
horses. For agriculture, the soil, being derived from the older rooks, is richer than 
in the true high veld, but, being more broken up by rook ben and mom etony, Ke 
not so conveniently worked. The rainfall is about SO inches on the east, but gets 
smaller toward the Beohuanaland border. Toward the west, also, steady rains 
appear to me to get rarer, and tropical storms more frequent. 

The characteristics of the plateaus of Zoutpansberg and Waterberg an similar 
to the above, but, lying farther to the north, the oUmateismuch hotter, end malarial 
fever makes its appeerance even on the plateau. Endemic d ia ee see are very 
severe amongst all kinds of oattle, and practically the only steak that will live are 
the native breeds of cattle, goats, and thick-tailed shesp, and of these the homed 
cattle have been almoet exterminated la the last fcw yean by epidemic plagues. 

The approximate total ana of the whole plateau ground In the Transvaal is, 
according to my oa lco i a tian * , roughly as follows:— 


True high veld 
Middle veld 






Waterberg 
• Total 


eee 


tea 


eee 


4,400 

88,100 
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B. Sloths of tdb Plateau. 

slopes or descent from the plateau vary considerably in height and extent, 
being in mate places precipitous and abrupt, as in the Lydenburg escarpment; or 
gradual as In the section taken by the railway from Johannesburg to Pretoria and 
tite north ; or, again, very much broken and out up into outlying hills, as in North 
Lydeaburg and Barberton, from Matching to Johannesburg the breadth of the 



•lopea is usually about 40 miles, and the ground fells in a succession of steps, each 
Slip (being as it were held up by a range of bills that, being of herder rode, has 
resisted denudation and protected the ground on its upper side. 

»The three main ridges ate the Witwaterarand, [the Witwateriberg, and the 
Vagaliet Berg, end en excellent view of them and of this description of country can 
be got from the higher suburbs of Johannesburg, snob as Parktown. The highest 
of these ridges— the Witwaters Band— makes the watershed between the Indian and 
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M to rtk oe c aae . Beyond Johannesburg^ Meade foRta fa , the defined edge between 
m |pM sod the elopes dies away, hot makes tgein 80 miles to the north In the 
&Wm4i*bood!of Witfontein station, end, again running east, beoomes more and 
mm sharply defined as it goes, from Mlddeltaxg to Ollfratspoort, where the 
ssatetn and northern escarpments meet, the slopes are eery much out up into out* 
lying hills, and the mountains which have resulted from the denudation of the 
ftetarn form the most romantic soenary. On the east from Olifontspoort to 
Wakkersfcroom the mein slops Is very precipitous and) abrupt, but at its foot 
foothills end valleys, strstohing for some miles, correspond closely with the rest of 
the dopes oountty* The mb at the base of the slopes is in every case granite, and 
their upper escarpment of sedimentary rooks. 

From the sedimentary rooks, or from their junction with the granite, all the 
rivers that run to the Indian ooaan taka their rise and obtain by for the greater 
part of their water. The whole extent of the dopes oountry Is beautifully watered 
with* dear r unning brooks end streams, which, breaking their way through the 
nmgse that make the steps of the plateau, give rise to those poorts which form suoh 
a characteristic feature of South African scenery. 

The valley bottoms are well wooded with open-growing mimosa and other 
tries, the ddes park-like with mattered timber, and the hills covered with protea, 
euphorbia, aloe, and other picturesque and peculiar growths. High up on the tea 
faeaa of the eastern dopes fine patohes of heavy timber fill the dingles and gorges. 
These patohes are known as “ woodbushes n in contradistinction to “ bush,” which 
is ike term used for the scrub mimosa forests of the low veld. These woodbushes 
are not often of great extent, but they contain huge timber trees, many carrying 
over 100 oublo feet of timber. All the hardwood trees of the Cape Colony are 
represented In them, and formerly all the waggon wood used in the oountry, and 
most of the farm and household timber, were cut from them. The largest of these 
woodbushes or timber forests are those of the Pongola on the extreme south, and 
of Haenertsburg and the Woodhush mountain on the north of the eastern escarp- 
ment. These forests are very local, and begin like plantations, with little or no 
loose timber outside their edges. The treeB in them are either peculiar to them, or 
grow only in a dwarf form outside their margins. The husheutters say that the 
forest grows only where the sea-mist strikes and hangs on the mountain. One has 
hut to observe the mountain for some time to notice the connection, for the mist 
appears first on the forests, and often hangs there for days when the rest of the hills 
are dear; but whether in reality the forests cause the mists to settle, or whether 
the mists cause the forests to grow, I am not prepared to state. 

Another peculiarity of these woodbushes is that oven in the smallest of them 
the flora and fauna are entirely different to those a few yards outside their 
boundaries. The woodbushes have their own animals, birds, flowers, and even 
butterflies, which are peculiar to the actual limits of the forest itself, and I do not 
know of one antelope or other animal that frequents both the woodbnsh and 
the surrounding open oountry according to its humour, in the way that our 
European animals use both the woods and the fields. 

. Though the dopes oountry is infinitely the most attractive in the Transvaal, it 
suffers from many disadvantages. It is deadly for horses in the summer, neither do 
sheep do well. It appears exoellent oountry for Angora goats, but poison in the 
verdure and a disease known as blue tongue have always rendered them unprofit- 
able For homed settle the oountry is exoellent for grown stock, but the mortality 
amongst young stock is so great that I have never known a man commercially 
successful In breeding oattle in this region. Host of the slope country is perfectly 
healthy for man, hut in the lower valleys malarial fever makes its appearance, and 
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fNfts, »uoh m Ohrigatad and Elaodarlver, has been known to drive out the 
djptiatlon. 

For agriculture the actual ground that can he cultivated la email, consisting 
only of the narrow bottom* of the valley*, hut euoh as there la of it ii of excellent 
quality. Every thing can be grown at one altitude or another in the elopes country, 
from the apples and wheat of England to the tobaooo and bamboos of the tropica, 
and for citrus fruits I should say that it was oertalnly unrivalled in Africa, if not 
in the World. Unfortunately, owing to the configuration of the country, all 
agriculture hee to be on such a petty scale that one has to doubt if this oan ever 
become an exporting district 

The slopes surrounding tbs Waterberg and Zoutpansberg plateaus are so similar 
that no special description of them is necessary, but, being farther north, all the 
disadvantages of the southern slopes are aooentutted considerably. As to the area 
of the slopes, only the roughest approximation oan be arrived at, aa their lower 
limit Is so indefinite. The portion of the attached map on which I have marked 
them represents, however, 27,100 square miles, and that, 1 think, oan be taken aa 
fairly accurate. 


C, Basement Country, or Low Veld. 

All the remainder of the Transvaal, not previously described either as plateau or 
slopes, consists of basement oountry, or low veld. On the northern side of the 
plateau the typical low veld begins at an altitude of about 4000 feet, but below the 
eastern escarpment the abrupt slopes oontinue down to 3000 feet, and it is only at 
that line that the characteristic appearance of the low veld begins. The lowest 
portion of the low veld lies along the Portuguese border at less than 1000 feet of 
altitude, but so great is tbe similarity of this country that it is quite impossible 
to recognise from a low-veld landaoaps whether one is on the Portuguese border at 
aa altitude of only 800 feet or on the Beohuanaland line at 4000 feet. Exactly 
similar oountry stretches far away to the north and west beyond the borders of tbe 
Transvaal. 

The whole low veld Ib flat and covered with scrub bush, mostly of mimosa 
and thorn-bearing trees. MoBt of this bush is gnarled and crooked, and useless for 
all purposes. A few varieties of the bush trees, however, grow big enough and 
straight enough to make fencing posts and furniture woods ; but, except in tbe 
river courses of the lower parts of the country, there is nothing that one can call 
timber. 

Low atony ridges and kopjes, mostly of the spits variety, occnr sparsely over 
the low veld, and in plaoes peculiar granite kopjes, consisting either of one huge 
but rook or of a pile of enormous loose blookB of granite, appear. Granite, in 
fact, la the main oountry rock of the whole low veld. 

Water in this oountry ia very soaroe. Bain-water stands in small pans for some 
weeks after it has fallen, but otherwise practically the only water ia in the rivers, 
which, rising In the plateau or slopes, pats through the low oountry on their way 
to the sea. With the exoeption of a few mineral springs, most of whioh are 
thermal, I cannot oall to mind a single permanent perennial spring of any magni- 
tude in the whole low country. Small aoakage springs are occasionally met with, 
but these an often brackish and are not perennial. 

The riven also diminish very considerably in volume, or even dry op as they 
orosa this country. At Rhodes*s drift, near Tuli, the Limpopo, is often quite dry at 
the end of the winter, though whore It enters the bush veld it is a considerable 
river at the same period. The Seiati, whioh, when it falls from the slopes, is 
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a fine perennial stream reeemblmg oar English trout streams, dries up oompletelj 
before it reaches its junotion with the Olifants river, end numerous other instancei 
might be quoted. So marked and well known is this peculiarity, that any “old 
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baud* 9 looking for water in the foothills at the edge of the low veld will always 
follow the wateroouises upward into the hills, and not downward into the flats, as 
he would probably do elsewhere. 

Hand rivers and dry rivers also form a feature of the low veld, especially in the 
north. The former, of these are dry beds of sand, often over 100 yards wide, in 
which water can sometimes be got by digging a foot or two below the surfaoe, but 
In which water seldom or never flows on the surface. The dry rivers are torrent- 
oour se s, which often extend for miles, and occasionally oontain holes full of 
stagnant water. At the present time no torrents ever seem to fill these oouraee ; a 
loot! storm may cot them running for a mile or two, bnt the water ia quickly 
absorbed by the ground and stored in the inequalities of the bed. The Malatie 
river, near Leydsdorp, is a good example of such a dry river. Its course stretches 
some 40 miles* but it has never been known to run its entire length, and. Judging 
by the timber that encumbers it and the absenoe of drift at its lower end, it never 
bis done so in recent times. 

It Is worth mentioning bare that the H.E. Proprietary Company recently put 
down two bore-holes in a belt of schist Included in the granite near Leydsdorp, and 
that neither bore-hole could be proceeded with to any great depth, because at about 
300 feet they had not only not struck any water, but they actually lost the water 
they were pumping down the rods to keep the hole clean— this notwithstanding 
, that at that depth they were far below the lowest depression of the conntry. 

Another feature ef the low veld, which is particularly notioeable when looking 
over any pert of it from an altitude, Is the long strips of treeless spaces which 
meander through the bush like riven. The soil in these is usually blaok organic 
turf, which suggests the presence of water, hut I have never found water in them, 
nor are they in any obvious way associated at the present time with water. A 
peculiar feature of that part of the bush veld north of Pretoria is a strip some 
20 miles wide and 150 miles long, known as the Springhuok flats. This consists 
of an almost treeless and waterless belt of deep black turf, and appears to owe 
its origin to a sheet of a peculiar amygdaloidai rock that underlies it. 

The elimate of the low veld, is, as might be expected, more tropical than that of 
the other divisions. The Summer maximum shade temperature rises to 113° 
Fahr., but tbo nights are almost Invariably cool and pleaBant. Frost occasionally 
is known down to the 2000-feet level, but there arc spots bb high as 3000 feet 
when it has never been observed. 

As to the rainfall, it is impossible to give any figures, as there is nowhere in the 
low country where a continuous reoord has been kept. Where the low veld 
approaches oloeely to the main esoarpment, the rainfall appeara to be about 30 
indies, and steady rains ooour, but the farther one gets from the mountain the less 
and more erratio does it become. I lived once near a native kraal where no rain 
fell for twenty months. It was not a particularly dry season elsewhere, but no 
thunderstorm happened to strike that fipot. 

The eoil in the low veld, being usually derived from granite, is poor, bnt oertain 
portions, where sohistoee or igneous rook ooours, form notable exceptions. For 
instance, the Springbuck flats are exceptionally fertile, and, could water be obtained, 
would probably support a larger population than any similar area in the Transvaal. 
For various reasons, however, practioally no cultivation has ever been attempted 
by white men in the low veld, though at present several attempts to do so are being 
commenced. 

The pasture in the low veld is uniformly excellent, and 1 should imagine that 
an acre there had a greater feeding value than in any other of *the divisions of the 
oountry. Unfortunately, all stock suffers in the summer from many endemic 
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diwMf» and epidemic plagues are most destructive. At the prtsent turn U may 
be said that, with the exception of a few herds of miserable native goats* with an 
occasional ihiok-tailed native sheep, the whol* low oonntry is devoid of stook. 
Nor, unless something can be done to get at the root of the endemic diseases that 
decimate all introduced and all young stook, do I think that it can ever beoome 
as y nee as a pastoral country. 

Malarial fever Is rife from one end of the lew country to the other, bat varies 
in intensity, not only with the aUitade* but locally. AboveSOOO feet t do aW 
think that the malaria is more severe than In the south of Dfain, end it should 
not interfere seriously with the population of the oouafey* lit below that level 
the fever takes a virulent form, and blaokweter fever makes its appemnos. it 
may, I think, therefore, be regarded ae ecrtata that below that laval the country 
will never oany a European population. 



▲ LOW -COUNTBY LANDSCAPE, WITH TYPICAL ANTHILL IN VOBBOBOUND. 


The area that I have marked on tbo attached map as basement country, or low 
▼eld, works out at 52,500 square miles. We have therefore seen that, according to 
my approximations, the TranBVsal consists of-* 

32*4 % plateau country, or 38,100 square miles. 

23*0 % slopes „ 27,100 „ 

44*6% basement „ 52,500 „ 

lWOX 117,700 „ 

The foregoing completes my deeoription of the physical features of the Trans- 
vaal aa they have impressed themselves on my mind daring eighteen years spent 
in almost constant travelling in the oonntry; but before dosing this paper 1 should 
like to touch on the water system of the country, and on two points of great interest 
oonnsoted with it. 
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The Watbb Systems. 

The drainage system of the Transvaal is extremely simple, all the rivers of the 
country uniting into five before reaching the sea. They are— 

The Vaal, 

The Limpopo, 

The Komati, 

The Umbelosi, 

The Pongola. 

The Vaal drains the greater part of the main plateau westwards into the 
Atlantic ooean. The Limpopo and its great tributary, the Olifants river, carry off 
the waters of the whole northern escarpment and slopes of the main tableland, and 
of the outliers of Waterberg and Zoupansberg as well, into the Indian ooean. The 
Komati, Umbelusi, and Pongola drain the eastern slopes of the plateau also direct 
into the Indian ooean. 

Both the Limpopo and Vaal have similar characteristics— carrying a huge volume 
of water in their summer flood* they almost or quite oease to flow in the winter. 
This, ooupled with the bet that both in the main courses run deep between high 
banks, has rendered them useless in the past for either irrigation or industrial 
purposes. The same causes have also rendered the eastern rivers very unsatis- 
factory as power-producers. To a certain extent the tributaries of the Komati 
have been used for power purposes in the Barberton district, but with uniformly 
unsatisfactory results. None of the Transvaal rivera are navigable while they run 
in the Transvaal territory, even for native canoes. 

Alluvial Soil. 

The absenoe of alluvial dopoaitB of any extent is one of the most remarkable 
features common to all the riven of the country. It would be difficult, if possible, 
to find a continuous alluvial flat of say 1000 acres in extent in any of the valleys 
of the country, and flats of alluvium even of more than 60 acres are most 
uncommon. Everywhere the soil seems made of rook decomposed in situ. All 
the rivers, even In the low country, run on rook bottoms, and the country rook 
outcrops everywhere. 

Geologists have noted that the main features of the Transvaal landscapes were 
eroded in precarboniferous days before the laying down of the South African 
boulder day Or Dwyka conglomerate. I think that contention can easily be proved, 
and, moreover, this absence of alluvium and other evidenoe incline me to believe 
that very little of the denudation that we see has been done in recent geological 
times. Over the whole eastern low veld a recent gravel wash is spread over the 
tops of the rises. In the Western Transvaal, the Orange Biver Colony, and 
Beohuanaland, similar gravel bedB occur high up on the rises and kopjes. In the 
bushveld north of Pretoria is a long line of deposits of calcareous tub over 
100 miles long. 

These bets would appear to indicate that this country had been submerged in 
recent geological times, and if so, the absence of alluvium and the bot that the pans 
have not yet been filled up by the denudation of their sides, might he accounted 
for. This absence of alluvium has two Important results. In the first place, there 
are no great alluvial flab where irrigation on a large soale might enoourage an 
agricultural population to settle. In the second place, though the gold mines of 
Barberton and the low country were probably as rich on the surfaoe as any in the 
World, no considerable alluvial goldfields have been found Attached to them. Nor 
is it probable that any will be found, for there are no great deposits of derived 



ADMIHALTT SURVEYS DURIHO THI YEAR ItOS. 


65 


alluvium where only large quantities of alluvial gold could be expected. The 
surlhoe coll often contains nuggets and gold dust, hut this appeals due to the 
decomposition in situ of gold-bearing aohists. 

Springs. 

The last feature of the Transvaal to which I wish to attract attention is one of 
vital interest to the very existence of the oountiy. I allude to the water-springs 
and fountains, and to the evidence that one constantly hears and sees that the 
supply from these has steadily diminished sinoe the white man first settled in the 
country, and appears to be still diminishing. 

In a country such as the Transvaal, wham systematic scientific observations 
have only just begun to bo recorded, it is impossible to profn this dtyiefmp of the 
country by figures. But there is abundant evidence, both human and natural, that 
some such change is in progress, and my otm experience beam out the evidence 
From Tuli to Volkruat, and from Mafeking to Komati Poort, every eld Inhabitant 
of the rural distrlote can point out springs that have dried apt orSeki that have 
cessed to ran, and pans where the water has either receded considerably or 
entirely disappeared. 

The common belief to whioh I incline is, not that the rainfitil bee diminished, 
but that, owing to the universal practice Introduced by the white man of burning 
off all the old gras* every winter, the ground becomes hard-baked, and that the 
rain-water, instead of soaking in and strengthening the springs, runs directly cff 
the surface and away down to the rivers. 

In a general paper such as this it is, of course, impossible to go thoroughly into 
any such subject as this, however important it may be ; but I mention it in 
the hopes that attention and inquiry may be directed to an apparent natural change 
which, if true, threatens the whole existence of the country a nd its inhabitants. 


ADMIRALTY SURVEYS DURING THE YEAR 1905, 

By Boar-Admiral A. MOBTYN 1TSLD, F.R.B., Hydrographor, 

Under the orders of the Lords Commissioners of the Admiralty, eight of HU 
Majesty’s vessels, with three small hired vessels, manned by an aggregate of 80 
officers and 747 men, have been employed on hydrographical surveys in various 
stations at home and abroad. 

A naval officer, assisted by officers of the Royal Naval Marine, has also been 
employed, with the sanction of the Admiralty, under the Indian Government, in 
charge of the surveys in Indian waters. 

A detailed report of the labours performed by each surveying ship has been 
prepared, and, in accordance with custom, has been presented to Parliament* The 
following is a brief summary : — 

Notwithstanding the progress of hydrography, and the constant employment of 
our qwn and foreign surveying vessels in many parts of the world, the requirements 
of navigation increase more rapidly than the advance of surveyp. During the year 
1905 no less than 522 rooks and shoals which were dangerous to navigation were 
reported and notified to the publio through Notices to Mariners; 1129 miles of 
coast-Une have been charted, and au area of 4295 square miles has been sounded. 

On the East Court of England , various re-examinations of the Thames estuary 
were carried out Considerable changes were found to have taken place. Borne 
work was also, done at Harwich and Lowestoft. 

No. I — July, 1906.] f 
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Ob ti it South Goatt qf England, at Portsmouth, the outer bar web resounded, 
Md mu uied for spoil deposit by dredgers were examined. The resurvey of Tor 
bey wee completed. At Plymouth, the dredged area above the Royal Albert 
bridge waS resounded, and Asia pass was examined. 

On the Wat Goatt of England, Fishguard bay was resurveyed. 

On the Wat Goatt of Scotland, the resurrey of the Sound of Mull was resumed 
and completed from a mile east of Lismore lighthouse to Ru Pennygown. The 
north-western portion of the sound and Tobermory harbour were triangulated and 
plotted ready for sounding next season. 

Looh Kishorn with Its approaches to Looh Oarron, Broadford bay, and Looh 
D unvegan were resurveyed. 

In the Orkney islands, Pierowall road in Westray and Hoy sound were re- 
surveyed. 

On the Newfoundland coast, a further search was made for the reported bank 
off the Burgeo Islands, but no indications of shoal water were found. The survey 
of the Bay of Exploits was resumed. An investigation was made of a reported 
magnetic disturbance off Flowers ledge in the Straits of Belleisle ; no evidence of 
suoh disturbance was found, but the Flowers lighthouse was found to be wrongly 
oharted. 

On the West Coast of Africa, the Liberian coast from Manna river to Monrovia 
bay was resurveyed, plans being made of Gape Mount and Monrovia bays. 

A reported shoal of 6 fathoms, 27 miles north of Gape Barbas, was unsuccessfully 
searched for, 75 square miles being sounded over without any indication. A 
further attempt is being made to determine with more certainty than on the 
previous examination in 1871 the relative volumes of water pouring in and out 
of the Straits of Gibraltar at any one time and also at different depths. With 
this in view, the Goldfinch spent a month sounding in the straits and selecting the 
most suitable spots for making observations. The work is not yet eomplete. 

In British Columbian watera, the work for the season was arranged in suoh a 
manner as to connect together all previous surveys of the Egeria in the archipelago 
lying between the east coast of Vancouver island and the Strait of Georgia, the 
special area for work being that lying between Gabriola island and the boundary- 
line between the United States and British Columbia in the vicinity of Pender and 
Stuart islands. 

In China , a survey of the east coast of Lantau island, in the neighbourhood of 
Hong Kong, was commenced. 

Port Shelter, with the adjacent Rooky harbour at the entrance to Mire bay, 
was completed, and a survey of the coast from Lama islands to the Brothers 
commenced. 

In Borneo, Kimanis bay was surveyed* The coast survey was carried from 
Labuan northward to Dukan point. On the east coast of Borneo, a reported shoal 
in Sibuku bay was successfully searched for and oharted. 

In New Zealand, a portion of Hauraki gulf was resurveyed. 

In Australia, the survey of the inner route on the Queensland coast was carried 
from Piokersgiil reef to Snapper island. Several fresh offlying dangers on the 
inner edge of the Barrier reef were found, but none near the usual traok of vessels. 

In the Bed sea, the approaches to Mersa Sheikh el Barghut (Port Sudan) were 
surveyed. This plaoe is the terminus of the recently opened Atbara-Red sea 
railway. 

In the Indian ocean, Messrs. J. Stanley Gardiner and O. Forster Cooper were 
embarked in H.M.S. Scalark, on May 0, for the purpose of making a scientific 
exploration of various coral blends and submarine banks included in the area 
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between the Ohagoe Madagaeoar, M thrSay chei l e e group. 

The voyage luted nearly six months, during which tine dredgtag, founding, 
magnetic obeemtions, and other scientific and hydrographical work, were oarri 
on uninterruptedly. Messrs. Stanley Gardiner and Forster Coop* disembarked 
at the Seychelles on Ootober 21. 

On the Ceylon eoatt, a surrey of the approaches to Colombo wu eommenoed. 

The Indian Goremment conducted surreys of Koweit in the Persian gulf, fad 
in the Andaman islands of Stewart sound j also the west coast of Middle Andaman 
island) I'iog between North Passage island and Bougat bay. 

During the year the Hydrographic Department has published U0 new oharta 
and plana, and 36 plates hare been improred by the addition of 43 new plane, 
while 6320 corrections hare been made to the chart plates. The number o t oharta 
printed for the requirements of the Royal Nary, for Goremment Departments, 
and to meet the demand of the general public, has, daring the year, amounted 
to 689,030. 


REVIEWS. 

ASIA. 

The Far Fast in 1/^05. 

“ The Re-shaping of the Far East.” By B. L. Putnam Wcalo. London: Macmillan, 
1005. Two rols., pp. xr.» 548; x., 535. With a Map. 

His previous hook, * Manchu and Muscovite, ' compels the reader to defier to Mr. 
Putnam Weale as an authority on Far Eastern questions. The present large 
work is of peouliar interest as containing a very close study of political situations 
and questions written with a mind unaffected by the actual signature of peace 
between Japan and Russia, for It dates from the period of the war itself. As 
a consequence, in the political chapters which occupy part of the first and 
the whole of the second volume, one obtains such interesting analyses as the 
probable course of events if the war Bhould be carried to the point of exhaustion, 
based on derelopments up to a certain point in the war itself. It is unnecessary 
to go more deeply here into these chapters ; it is sufficient to remark that the book, 
from this point of view, is valuable, not only as an expert expression of opinion, 
but as a history of events which preceded the war, for there are both an 
introductory historical chapter and a number of appendices giving texts of 
treaties, conventions, and bo forth, of the decade before the publication of the 
bcok. The outstanding chapters of the first volume furnish a description of some 
of the author’s journeys in the Far Fast. It is a matter of opinion whether the 
association between these two sections of the work is entirely happy. The 
introduction of the reader into the proper atmosphere of the tnbjeot is the purpose 
of this narrative, which is perhaps, however, barely sufficient In itself. Never- 
theless, the journeys described are extensive, and the narrative full of interest. A 
voyage up the Yangtse, journeys on the unfinished Hankow-Peking railway, the 
Gertaan Teingtao railway, and the Japanese line between Paean and Seoul, with a 
glimpse of Japan itaelf, are found in these chapters of travel, which are not 
wanting, so far as they go, in the presentation of the geographical environment of 
political problems in these lands. We who read are fully impressed with the rut 
wealth of Ohina that awaits development by the opening of communications ; we 
learn such geographical lessons as that the Hwang-ho seta a natural boundary 
between two lands, as it were, of different characteristics, and we meet, incidentally, 

* 2 
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with such curious details as the author's observations on the little isolated family of 
Chinese Jews In Kaifengfu. As compared, however, with the historical introduction 
and the political chapters, the travel-narratives may appear to some in the nature 
of a makeshift for a fuller geographical treatment of the subject, but to those who 
find this section sufficient, the entire work cannot fail to be deeply interesting. A 
tag* and good map satisfactorily illustrates the whole. 

AFRICA. 

The Rhodesia. Ruins. 

* Medieval Rhodesia.' By David Randall-Madver, h.a., d.so., f.b o.s., Layoook Student 

of Egyptology at Worcester College, Oxford. London : Macmillan A Co. 1906. 

4to, pp» xvi., 106. With FronlUpiece and 86 Plato. 

We have here the results of an Inquiry, undertaken at the suggestion of Sir 
Leeds Michell, and in connection with the African visit of the British Association 
In 1905, into tbs age and purpose of those stone-built ruins of Rhodesia, of which 
the 44 Great Zimbabwe" has been hitherto the best-known example. From the 
first regular examination of these ruins, by the late Mr. Theodore Bent, in 1891, 
down to the year 1905, there has been, as is well known, intermittent controversy, 
aooentnated by very imperfect knowledge of the ruins on tbe part of the more 
oautlous theorists, and by great boldness of imagination on the part of those who knew 
tbe sites most thoroughly. South African opinion for the most part followed the 
lead of Mr. Bent, and attributed the ruins to Sabsan Arabians, or more specifically 
to tbe Queen of Sheba ; a few reserved judgment until a trained excavator should 
have explored the rubbish -heaps and Bub-soil ; others, and among them some who 
were well qualified to judge of this point, regarded the modem Kaffir, with his 
psouliarly autocratic ohieftaincy, as competent to organize both the building of a 
Zimbabwe and the working of cl King Solomon's mines." 

Dr. Randall-Maelver went out with considerable experience of tbe methods of 
modern excavation ; be had every posrfUe help from the Rhodesian authorities ; 
be eovered — considering that he was necessarily only in the field for about three 
months— a great extent of ground ; and his results are presented in a form which 
is admirably clear, and well set out with plans, views, and photographs of charac- 
teristic objects. The substance of his argument has been stated already in his 
paper before the Research Committee of the R.G.S. in tbe laBt volume of this 
Journal (p. 325 ff.) ; and the principal considerations which have been urged on 
the other side reappear in due order in the discussion whioh followed that paper. 
For his evidence, however, and for detailed descriptions of the sites and the objects 
found on them, we are referred to the book under review ; and it is one whioh 
oertainty marks a turning-point in South African archaeology. It will be indis- 
pensable to students of Kaffir history and culture, and no less to African ethno- 
graphers generally, and to investigators of Arab and other Semitic enterprise on 
the shores of the Indian Ocean. 

On the main question, of the age and character of these ruins, Dr. Maclver has 
proved his point. Questions of this kind are deoided, not by the quantity, but by 
tbe quality of tbe evidence. To argue from tbe style of the architecture, the 
sculpture, or the ornament in these ruins is to argue in a circle, and this is equally 
the osse whether the comparison be with ancient Egyptian or modem Kaffir art. 
It assumes exactly that which is to be proved ; namely, that there is anything 
more than an accidental likeness between the two styles whioh are compared. To 
argue from the assumption that this or that people oould (or eould not) desire gold, 
or get it from the ground, or lay their heads together to build stone forts, is 
equally to argue from the conclusion backwards ; and so also is it to argue from 
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the depth or thickness of a deposit, unleai we know the rate of deposition* It is 
only on the occurrence, at a particular level, of imported objeote of known 
style and date, ae Dr. Maolver realised at the outlet, that a v»Ud chronological 
argument can be baaed ; and he is therefore g reatly to be congratulated on haying 
secured, in ao brief a tour, good evidence on this particular point* This evidence 
comes from no leas than three distinct sites, and covers a' period extending tom 
the end of the thirteenth to the seventeenth eentury a*d. It exists in the ahfttyt 
of fm£d$ata of Nankin china and other well-known Oriental fabrics, and the 
evidence is preserved in the Bulawayo Museum. 

This discovery gives the death-blow, as the evidence standi at present, to all 
theories, based on observation of the layers of Mria from which these fragments 
came, which refer those layers to an earlier date4han that of the fragments them 4 * 
selves. It supersedes* all d priori arguments from the a pp ear a nce of aoapeton* 
beams, carved birds, and other works of art ; and in the event of any one wishing 
hereafter to revive any theory of an earlier date for these rains, it puts the ones 
probandi on him. 

In three points, however— and one of these is crucial— Dr. Maolveft argument 
does not yet seem quite flawless, and if, as we may hope, he finds some later 
opportunity of revisiting South Africa, he will, no doubt, not be long in setting 
them right. 

In examining the great kitchen-midden at Dhlo-Dhlo, one could wish that he 
had — to use his own words — “ observed the excavator's primary axiom, and dug to 
bed-rock." His inference that “ as no distinction whatsoever could be observed in 
the character of the deposits found in the several levels down to that point, and 
only a very slight depth remained below it, there can be little doubt that the 
results are representative," was a very natural one, and no doubt he did all that 
was possible in the time whioh he allowed himself at Dhlo-Dhlo. But it is open 
to the critic to reply that it is precisely the existence, at Zimbabwe, of a thin 
layer of a different character, at the bottom of a long sequence of uniform strata 
which makes him qualify his conclusions on that site as he does. “ I must frankly 
confess," he Bays (p. 04), 44 that I am unable to decide whether this layer is older 
than the hat foundation or contemporary with it. On the one hand, it ought 
have been deliberately placed there as a bed for the foundation ; on the other, it 
might have been the kitchen midden of an earlier settlement." But, in the latter 
event, to which settlement do the stone walls belong ? There is no evidenoe that 
Dr. Maolver followed either stratum further than up against these walls. What 
if the lower layer were subsequently found to be of the 44 kitchen-midden " type, 
and yet banked up against the walls, which he attributes to the later stratum? 
The only possible conclusion would be that the walls existed already when the 
earlier stratum was being formed. 

The same critic might add that the stress whioh Dr. Msclver lays on the 
practical identity of modern Kaffir pottery with the pottery from the lowest layers 
both at Zimbabwe (p. 63), and apparently also at Dhlo-Dhlo (p. 45), might easily 
have led him to the conclusion that culture here had been prsotieally stagnant; 
and that, this being so, the depth of the deposits affords practically no evidenoe as 
to the age of Its lowest layer, unless the rate of deposition can be determined 
somehow independently. And as it happens that he hae omitted to mention the 
depth (either absolute or relative) at which he found hie fragments of sixteenth- 
oentury Nankin china in this kitchen-midden, we are for the moment confronted 
with an "unknown. 19 

Fortunately, however, the date of Dhlo-Dhlo does not depend primarily on the 
contents of this kitchen-midden, but upon Nankin china of the seventeenth 
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ottiairy, from Mow the cement foundations of a hut which is, in Dr. Maclver 9 * 
OftstenCp. 46), 41 beyond ell question contemporary with the first stones which were'' 
•ear laid at Dhlo-Dhlo.” As this is a point upon whioh criticism will certainly 
ha dir ected, It Is a pity that he has not given some indication, in detail, of the 
evtdflttee on which he bases this assumption. It is a pity, also, that Mr. 0. H. Bead, 
though he dates these fragments of ohina 44 to the seventeenth century without 
doubt " (p. 62), has to add, 44 but I have not seen the original.* 1 Surely this should 
have been arranged. 

The third point on whioh formal doubt might arise is in the case of “ enclosure 
15 ** at Zimbabwe* where the “ mediaeval Arab glass and Nankin china " (p. 63) were 
not found by Dr. Maolvcr himself, but by a previous excavator, Mr. R. N. Hall 
Exactly takers it was found is nob stated ; but in any case it was apparently not, 
as at Dhlo-Dhlo, below the cement floor, but in the oement mass whioh stands upon 
that floor. It is quite true that the kind of pottery which Mr. Hall 41 calls 
M p k a l a nga , and which is, in fact, exactly like modem Kaffir pottery,'* was found 
below the oement floor, in the loweBt layer which contained any artefactB at all. 
But (1) the likeness of “ Makalanga ” to 44 Kaffir ” pottery only proves anything as 
to relative age, if we know the rate at which culture was changing in the interval ; 
(2) at Zimbabwe , ea hypothesis culture was not changing, for the fabrics are “exactly 
like;** and (3) even supposing slight changes were discernible, the objects in 
question occur lower down in the series than the lowest possible level of the 
Nankin ohina, and consequently are not dateable by it. Once realize these three 
qualifications, and the value of the Zimbabwe evidence becomes appreciably Iobb. 

These, however, are merely formal defects in an argument whioh iB practically 
conclusive. There can be very little doubt, after Dr. Maclver*s work, that the 
Rhodesian ruins are of latish mediaeval date ; and that consequently the Portuguese 
records are good evidence as to their probable makers, as they are in any oase for 
aome of their earlier (if not for their first) inhabitants. This granted, the 
Portuguese records tell their own story of gold-working Kaffirs living in walled 
towns and trading with the Europeans from the coast, but otherwise undifferentiated 
from other South African peoples. 

It is probably only a slip of the pen whioh makeB Dr. Maolvar say on p. 64 
that 14 it was the same race which deposited the rubbish and which built the 
hut above it, for precisely the same objects are found within both.’* If this 
were so, the similarity between these objects and modern Kaffir objects would 
prove identity of iau between the modern Kaffir and the builders of Zimbabwe ; 
yet part of l)r. Maclvcr’s theory is (p. 68) that some one of those 44 terrible waves 
of devastating conquerors whioh have swept over South Africa periodically, as 
long as we have any knowledge of its history, may have blotted the inhabitants 
off the faoe of the earth and left the city to fall into ruins;'* and he gives 
historical instances of suoh raids in 1570 and 1602 (pp. 102-3). Clearly, what 
he means is not 41 the same race," but 44 a people of identical culture ." 

One final cavil. The descriptions of the excavations would have been easier to 
follow if the exact sites and extent of the trenohes had been shown on the plans. 

J. L. M. 


HISTORICAL GEOGRAPHY. 

IIl8TOR\ OF C AUTOGRAPHY. 

1 Dio Reformation der Kortographio tun 1700.’ Von Christian. Sandler With Atlas of 
facsimile Maps. Munioh and Berlin: B. Oldenbourg. 1903. 

No period could be named more important for the history of cartography than 
that whioh formed the borderland between the seventeenth and eighteenth 



REVIEWS. 


71 


canto ries. Prior to the elaboration of aoeoraie methods the sslioiiomhiel 
dctcnntoation of longitudes, the maps of e?e& the moot oarofsl workers oould 
stead on no certain basis, end we find enormous dieaetNUUtee in the positions 
assigned area to the most important plaoes, in those of the seventeenth century. 
Dr. Beadier has done good servioe in treeing the progress qf reform, which began 
in the early port of that oentury, but reached its culmination qnly with the advent 
of the eighteenth. The pert played by Deliele in this reform, towards whkh As 
whok study works up, is matter of general knowledge, though the services 
rendered by him, es compared with those of his successor D’AnvUlt, have not 
always met with quite the recognition they deserve. But by going beck to the list 
beginnings of the movement, and assigning to each actor his proper plane in Ike 
complete performance, the author has treated the subject in a for more tastrwstive 
manner than could have been the case had he began and ended with the labours of 
any one man. 

The maps of the sixteenth and early seventeenth centuries were all alike 
seriously at fault In the undue extension, in longitude, of the eld world, md 
especially the Mediterranean. And though the experience of sailors had loog 
suggested that this was the case, the map-makers, as distinct from the compilers 
of hydrographical charts, held fast, with few exceptions, to their etoreotyped ideas. 
With the continued advance of astronomical science, the basis of reform was in 
time supplied, but even before the tables of Cassini had provided the means of 
determining longitude by observations of Jupiter's satellites, attempts had been 
made to evolve some sort of order out of the existing chaos. The tables of 
positions industriously collected by men like Kepler, Varenins, and Biooioll show 
considerable improvement. Thus apart from Constantinople, the longitudes 
awigned by Kepler to European places only once show an error of more than 1°. 
The map issued in 1630 under his auspices with the aid of his friend Eckebreoht 
(* Remarkable Maps : ' F. Muller, Amsterdam, Part 2, No. 8) is noteworthy for 
its comparative accuracy as regards longitude, though this merit has not. Dr. 
Handler points out, been sufficiently recognized. When once the tables of Cassini 
(1668) had supplied the needed facilities, further progress was assured, and that 
France, now at the height of her political power, took the lead in the reform, 
is an instance out of many of the impetus given to geography end allied studies by 
political conquests. 

The new data obtained through the labours of the French academicians — 
Cassini, Picard, De la Hire, and others— were at first incidental to more strictly 
astronomical work, but reliable longitudes were gradually accumulated, while 
the surveys for the new map of France led to progress on geographical lines. The 
expedition for the determination of the longitude of Cape Verde in 1682 wee the 
first undertaken by the academy for purely geographical purposes. The work of 
the Jesuits also helped, and the Connaitsance dts Temps could report in 1601 that 
109 fixed positions were available. The first modern map, that of 1682, was 
constructed on the principle of reducing all the old longitudinal distances in the 
proportion deduced from such newly fixed points, and the result was on the whole 
satisfactory. Only twice more, before Deiisle, was any practical attempt made to 
utilke the new material— in the ‘ Neptune Franpoie, 1 and in the maps of Nioolae de 
Fer-Hn the latter case with hut slight succees. 

The last part of the memoir puts forward in clear relief the achievements of 
Deiisle, who was able before his death to complete the task he hod set himself in 
beginning his labours. Dr. Sandler discusses his methods and shows how they 
bore fruit in the aoourapy of his results. The accompanying portfolio of repro- 
ductions supplies on excellent means of testing the latter, the true outlines of 
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Continents being shown above the facsimiles on transparent paper. Dr. 
tom shows throughout a full knowledge of his subject, and is to be congratulated 
9ft to eohierement of an excellent pleoe of historical work. 


THE MONTHLY RECORD. 

EUROPE. 

This Eruption Of Vesuvius.— Among the earliest scientists to visit Vesuvius 
after the late eruption was Dr. Venturino Sabatioi, of the Beale Oomitato geok- 
gloo d'ltalia, from whose report the following authentic description of the outburst 
and Its results, sent to us by Dr. Peuoker of Vienna, has been taken. The 
eruption brought to a dose a phase in the activity of the volcano whioh had lasted 
thirty years, during whioh period the crater formed in 1872 became gradually 
OUed by the quiet welling up of lava in the interior, only a few of the eruptions 
making their effeots visible externally, though in course of time the piling up of 
material ohanged the profile of the summit considerably. Between 5 and 6 a.m. 
on April 4 a fissure opened on the south-eastern side of the cone at an altitude 
of 3600 feet, an avalanohe of blocks of all dimensions destroying the Albergo 
Tiorenaa, while a narrow stream of lava flowed down a gully of the mountain-side. 
At 3 p.m. the small lateral cone fell in, and a dense column of smoko rose above 
the crater, black ashes falling at Naples in the evening. On April 5 a second 
fissure opened at a lower levei, and a lava-stream flowed 2$ miles to within some 
600 yards of Bosoo Trecase. On the 6th a still more copious stream poured forth, 
and by midday of the 7th had approached to about 600 yards from Torre Annun- 
alata. By the evening the main crater began to hurl out huge white-hot blocks, 
with the accompaniment of loud detonations and flashes of light, while at the 
same time a rain of lapilli and ashes began the destruction of Ottajano and San 
Guiseppe. Earthquake shocks were felt at Naples and elsewhere. On the 8th 
the ashes, whioh continued to fall in great quantities, were reddish-grey, instead 
of black as at first, and were sometimes so dense as to form a dark pall, rendering 
artificial light necessary in the daytime. This cloud extended to a distance of 
100 miles, while a fall of BBhes took plaoe at Venice, Paris, etc. A rough calcu- 
lation places the total amount of ashes and lapilli whioh foil at 85 million onbic 
metres, the plaoe most damaged being Ottajano. The lava-streams occupied a 
sector of 30°, and evidently had their source at various points of the orator. The 
three principal ones reached a height of 10 to 12 feet, and in plaoes double this 
amount. This lava was very rapidly disintegrated, probably because it was formed 
of a chaotic mixture of irregular blooks and fragments. As regards the more 
general results, Dr. Sahatini points out that, while lesser outbreaks increase the 
height of the voloano, a catastrophe like that of April last tends to lower it. 
Whatever may have been the case in 79 a.d., we know that this was the result 
in 1631 and 1794, when the cone appeared after the eruptions as if truncated. 
Similarly, the pointed profile of March last exists no longer, and the present height 
aeemi below that of the crater of 1872, though the reduction does not probably 
exoeed 330 feet Besides this, the whole form and composition of the surfaoe 
of the mountain have been changed, the old fissures having disappeared, whole 
sections of the orater wall fallen in, and the whole surfaoe having been covered 
with a thick layer of ashes. These still retained a high temperature on April 14, 
and, owing to their loose nature, were constantly slipping downhill or being raised 
into to «ir by the wind. Exoept at the time of the most violent ontburats, the 
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•moke tom quietly from three iwurae in three unbro ken ^fesms, MoompwM 
by pufb'of smoko much resembling boils of oot ton-wool Owing to tWr greet 
density, those rapidly Call to the ground, sad as the dwtadur snd weight iawflse, 
giro rise to the avalanohes of hot ashes which bora bean JmqMutly reported, and 
of which the ooeurranee is now definitely established. Tkif wo teatty nothing 
but the so-called “glowing clouds" of very restricted mobility, end the ffcMtt* 
menon (ae had been thought by Prof Lacroix from bis obearvatSm of Mont 
Pali) Way occur whenever the nsoswury condit io ns are peesent, and may ttM 
•tonally lead to destructive results. These amissions may account in part Apr the 
high temperature retained by the ashes, which seems due also to emWcns of 
steam at certain spots. The amission of nitrogen or other poisonous gas sums 
to have bean quite an exceptional occurrence. Although the accounts of dCMra- 
tion were in many oases exaggerated, Dr. Sabstlnl considers that the damage may 
be reckoned at certainly over a million pounds sterling. 

Uncial Traoes in the Steiner 41ps.~WSth a view to thadHootwry of traces 
of glaciers in the Ice age, Dr. Roman Luoerna has subjected the interesting group 
of the Steiner Alps to a searching investigation. The results am published in the 
Geogr. Jakreabericht a us OsferrefcA, which, after an interruption 0 1 several ysarp, 
now appears in its fourth year, in conjunction with the MM dm Veninm 
dvr Geographer* a.d. Umversitat Wien (Vienna, 1906), under the editorship 
of Prirat-dosents Dr. Alfred Grund and Dr. Frits Maohaoek. The gfonp arises 
on the frontier of the three Austrian orownlands, Steiermark, Carinthia, and 
Kraio, and rounds off the southern calcareous Alps in the east In Penck and 
Brtlokner’s great work, " Die Alpen im Elsseitalter,” it is omitted. For the present 
only traces of the most reosnt of the four Ioe ages of the Alps brought to light 
by Penck, the so-called “ Wiirmeiszeit,” could be demonstrated with certainty. 
There is, however, no doubt that the character of the glaciation of the Steiner 
Alps in the Ioe age is throughout causally connected with that of the other 
Eastern Alps. Of peculiar interest is the demonstration that the marked local 
glaoiation of the group has kept altogether apart from the glacier system of the 
other Alps. In the Ioe age the Steiuer Alps, with their glaciation, formed an 
advanced post over against the ice-free land in the east and south. Of the fifteen 
glaciero which, during the yonngcr Ice ago, descended the four principal valleys 
of the group, two were great composite loe-flows. These, during the period of 
retreat, resolved themselves into different smaller gliders. Finally, thsw were 
only cirque-glaciers, ae to-day there are only snow-beds, lasting through the 
summer. 

Bosultf of the German Census. — The results of the German census, which 
was taken on December 1 last, represent the total population of the home empire 
as 60,606,183 persons, an increase of over 47 per oent. since 1871, and of 7*62 
per oent since the oensus of 1900. A study of the distribution of the increase 
among the various parts of the empire shows that Prussia, with nearly two-thirds 
(37,278,820) of the total population, has grown at a greater rate than the rest of 
Germany, the increase in the number of its inhabitants daring the past five yearn 
being *8*14 per oent Growth has been most rapid in the three western provinces 
in the valley of the middle Rhine—’ Westphalia (13 60 per oent.), Rhineland 
(11-74 per cent), and Hesae-Nassau (9-07 per cent>-whicb, with an area of 
less than one-fifth of that of Prussia, contains nearly one-third (12,124,062) of Its 
population. In the county (Regierungs-Bezirke) of Potsdam there has been an 
exceptionally rapid increase in the population, the number of inhabitants being 
returned m 2,327,863, or 20-66 per oent more than in 1900. The city of Berlin, 
the population of which is enumerated separately, bad last December 2,040,222 
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inhabitants, an Inorease of 8*01 per oent. In no proYinee or county of Prussia was 
there a decline in the population during the inter-oensal period, hut the growth 
in the eastern provinces, occupying the sandy North German plain, was below both 
the average for Prussia and the average for the German Empire. In the province 
of East Prussia (he rate of increase was only 1*46 per oent. (in the previous five 
years, however, a decline had been registered) ; in the provinoe of West Prussia 
it was 5*01 per oent., in the county of Frankfurt (Brandenburg) 1*93 per cent., in 
the provinoe of Pomerania 3*02 per cent., and in Posen, Silesia, and Prussian 
Saxony between 5 and 6 per oent. In Hanover the rate of increase rose again to 
6*62 per cent., while in German Jutland (Schleswig-Holstein) it exceeded' the 
average, being 8*86 per cent. Outside of Prussia the population of the two great 
southern kingdoms, Bavaria and Wurtemburg, comprising much of the south- 
western highlands as well as the alpine foreland of Germany, rose by 5*43 and 
6*03 per cent, respectively, and amounted last Deoember to 8,813,154, while the 
already densely populated kingdom of Saxony, with 4,502,350 inhabitants, had 
increased its population by 7*14 per cent. In the Grand Duchy of Baden 
(2,009,320 inhabitants), bordering the right bank of the upper Rhine, the rate 
of inorease was precisely that of the German Empire — 7*52 per cent., while in 
Hesse and Oldenburg it reached 8*14 and 9*77 per cent, respectively, furnishing 
another instance of the rapidity with which the population is increasing in western 
and north-western Germany. Among the small states bunched together in the 
highlands of Central Germany, the rate of increase was comparatively Bmall — 
mostly 3, 4, and 5 per cent. It is noticeable that in Alsace-Lorraine, the popula- 
tion of which declined from 1871 to 1885, there has been sinoe the latter date 
a progressive inorease in population, the percentage of growth during the past five 
yean being 6*53 aud the actual population last Deoember 1,814,626, or 265,000 
more than in 1871. The continued tendency of population to accumulate in 
large cities is illustrated by the returns for the Hanse towns, the inorease in the 
case of Hamburg (free city and state) being 13*89 per cent., in the case of 
Bremen 17*14 per oent., and in the oase of Lttbeok 9*38 per cent. The male 
population of Germany (29,866,096) is still slightly less than the female popula- 
lation (30,737,087) ; but, taking the empire as a whole, the proportional inorease 
in the former (7*68 per oent.) has been slightly in excess of the increase in the 
latter (7*36 per cent.). 

The Topography Of Numantia. — A careful investigation of the topography 
of Numantia has lately been oarried out by Prof. Adolf Schulten, who publishes 
the results in the Transaction* qf the Royal Scientific Society of Gottingen (vol. 8, 
No. 4, New Series, philologico-hlstorioal class). The memoir, which fills 112 
quarto pages, reconstructs in large measure the Iberian Numantia, its buttresses, 
cofferwork walls, fortifications, site of town, population, temple, wells, coins, 
handmills, etc. It also restores in great part the topography of the famous siege 
oiroumvallatian of town, camps, strongholds, curtains, wall, moat, signal towers, 
eto. Those points are brought home by three maps and eleven plans. Bo 
muoh having been accomplished, the Academia de HUtoria will, Prof. Schulten 
hopes, complete the excavations they began in 1861, and so contribute to the 
elucidation of Iberian antiquity and of Homan warfare in the rime of Boiplo and 
Polybius, doing for Numantia what Napoleon I1L did for Alesia. The name of 
Numantia the author traoes through Roman, medteval, and later literature, showing 
how in the progress of the centuries the views about the famous city underwent 
modification and correction. The first serious endeavour, Waver, to fix its topo- 
graphy was made by Edoardo Saavedra. While in the province of Soria, super- 
intending the building of roads and exploring the Homan roads, he, In 1853, made 
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fa tint methodic excavations, bat, from wtai of fends, confined to fa imtnedfefe 
environment. His treatise of 1861 tadueedfa Afaemto tostftond fa excavations. 
The commission entrusted with fa conduct of fa undertaking eonoludesUs repor t 
with, “quo fa Interupoion so oontinuon loo trabejos emptendMea on el Ostm de 
G*nmy* la 1886 there wbo I n SorU a greet Commemoration fatWel, and faty& 
of Numontia was bought in order to reoouefaremfao of fa historio town fall 
the p*Manta of Gorray. The peaasnts ell fa tome continue to taro to teoofa ea 
o sto«e quarry, fa city hallowed by great memoriae and fag by national poet#* 
To Prof. Sohulten has been marred fa merit of reeouiug for fa world fa 
geography of a great historic notion. 

ASH,. 

Buasian Glaciers.— M. J. Shokalski fa collected notca on gliders within 
the Buseiaa Empire made by travellers dating the years 1909 and 1908, and has 
publUhed them in fa Izimtiya of fa Buofan Geog. Soo., vol fa No. 4. The 
glooien of the Caucasus, the Tian-sban, of Munku-Sardik, and fa Ala~tauis have 
been investigated, and several new discoveries are recorded. On the southern 
Tuyuk-su glacier, in the neighbourhood of Verni, measurements of the movement 
ot the ice were made by Mr. S. Y. Dmitnyef in the month of August. The ice 
moved 214 mm. (about 8$ inches) in twenty-four hours, aud at this rate it would 
take not less than forty-live years for particles of the suowfield to reach the foot 
of the glacier. 

Hr. X. A. Stein’s New Expedition to Central Asia.— Dr. stem, whose 
excellent archwologic&l and geographical work in Central Asia is well known to 
readers of the Journal has just started on a new expedition, with fa objeot of 
extending hU researches in the same region. Dr. Stein’s projeot, though only now 
taking definite shape, was formed some two yean ago, before any of the expeditions 
now in the field with similar objects were in contemplation ; and so far back as 
September, 1904, an application was addressed by him to the Indian Government 
for its sanction to the proposed resumption of work. It was, however, neoessery 
that, before starting onoe more for Central Asia, Dr. Stein’s official report on fa 
results of the earlier journey should be ready for press. Thus, although fa 
co-operation of the Government, and a generous grant towards expenses from 
the trustees of the British Museum, were obtained, it was only o® fa final 
completion, a month or two ago, of that report (to be published by the Clarendon 
PresB under the title 'Anoient Khotan*) that he was able to bring his long- 
meditated project to a head. Dr. Stein U proceeding to Chinese Turkestan via 
Chitral, Wakhan, and fa Pamirs, and he hopes to resume his explorations along the 
southern edge of the desert, afterwards extending them farther east towards the 
westernmost confines of China. He will endeavour to make use of any oppor- 
tunities fat may offer for exploratory work of a geographical nature in or near 
the regions visited for archaeological research, and his efforts In this direction will 
be reinforced by fa services of Bal Bam Singh, fa native surveyor who accom- 
panied him on his former journey, whioh have again been placed at his disposal by 
fa Survey of India Deportment. Writing from Sorhnd in Wakhan on May 19, 
Dr. Stain reported that, in spite of the abnormally heavy anowfefl of fa present 
year, he had successfully crossed fa difficult Lowarai peas (10,200 feet) on May 4, 
though it is likely to remain eloaed for normal traffic far longer fan usual 
During his rapid march through Chitral end Mastuj, he hod made an interesting 
study of ancient Buddhist rook-carvings, survivals of Indian architectural orna- 
ment, and pm-Mokunnfedan sites, including fat of fa old chief settlement 
Of Mastuj, mentioned in Chinese annals. Since tfea British pacification of fa 
oountry, fa incipient pressure of population is leading to fa rwoooupation of 
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patches of arable land In places where cultivation had ceased for centuries. Ohitnd 
is an important field to the ethnographer, owing to the shelter it has given to tribes 
unable to hold their own elsewhere, and the exact anthropological measurements 
which Dr. Stein was able to make will be of great value. He saps that the 
physical affinity between the “Bards” of Ohitral and the Iranian hill tribes on 
the upper Oms is as marked as the linguistic. An ascent to the Darkot pass 
(fibre, 16,400 feet) showed that the topographical details given in the Chinese 
account of an Invasion of Yasln and Gilgit in 749 a.d., agree remarkably well with 
the route from Sarhad across the Baroghll saddle to the pass mentioned. Dr. Stein 
reoeived the most cordial assistance from the Afghan authorities in Wakhan, 
without whioh the crossing of the Baroghil pass would have been a matter of 
difficulty owing to the heavy and jwft snow. He hoped, during hiB stay in the 
country! to be able to elooidate tbe early Chinese records and to make a survey of 
the ancient forts, etc., whioh still survive. All who are acquainted with Dr. Stein’s 
previous woirk will feel confident that valuable results may be expected from this 
new expedition. 

Austrian Explorations in Asia Minor.— The Austrian archeological ex- 
cavations on the site of the ancient Ephesus, conducted by Benodorf at Ajasoluk, 
were supplemented in the autumn of 190G by physio-geographical investigations 
oanied out by Dr. Alfred Grand, of Vienna. In the territory of the month of 
the Kuohuk Menderes, or Little Meander, the archeologists had themselves 
lighted upon traces of advance of the ocasts within historio times amounting to 
the extraordinary distance of 6 miles. Dr. Grund has now, in general, confirmed the 
authenticity of this finding. On the other hand, by ascertaining causes and 
the sequence of the epoohs at whioh the reapeotive advances happened. Dr. Grund 
has notably supplemented the discovery. There is no longer any deposition by the 
river ; on the contrary, the river empties its alluvium into the iEgean sea at the 
Gulf of Scalanova to the north-east of the island of Samos. There the alluvium is 
seized and dragged into the coastal current. The accretion of land follows by 
purely marine agenoy, through the formation of new beach- walls. Neatly 2 miles 
above Its mouth the river begins to run between Buch marine beach-walls. An 
examination of the anoient building-works, in their relation to the different types 
of the land formation, yielded the fact that sinoe the beginning of the Christian era 
the accretion of laud must have been effected solely by the agency of the sea. 
The Interior part, on the other hand, of the former bay of tbo sea penetrating 
deeply between mountains, has, to a length of over 3 miles, been filled up by the 
rivor. This delta, too, muBt have been formed in the short period of the last seven 
centuries b.c. The subterranean water of Ajasoluk is still at this day saline. The 
cause of so great a rate of deposition can be ascribed only to a sinking and sub- 
sidence of the valley immediately preceding the historic age. Within the historic 
age there can have been no further vertioai displacement. 

Una Sahas of tho Old Persian Empire*— Among the peoples which formed 
part of the Persian Empire under Darius were included the Sahas, frequently 
mentioned by Herodotus and in the inscriptions of Darius, though without any 
certain Indication of their dwelling-plaoe. The subject has been frequently 
discussed by oommentators, but has not yet been quite satisfactorily disposed 
of, so that a re-examination of the data by Mr. F. W. Thomas, in the Journal of 
the Royal Asiatic Society (January, 1906), is of some interest. The question is 
oompUoated by the fact that the name atom is not always used of precisely the 
asms people, hut Has a more or less generic sense as applied to various groups of 
•« Scythians.” One branch is spoken of as “ Sakas beyond the sea,” *.«. dwelling 
in Europe. Previous writers have thought that the Asiatic Sakas mentioned in 
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tbe pograpbleal enumerations of Darios dwelt' in tbe far north-east of the Persi an 
Empire, possibly in the mountainous country about the sources of the ftxus and 
Jaxartes, but in this case a difficulty is caused by tbs mention of a “ sea ” nrresul 
during Darios' campaign against the Sains. Mr. Thomas s ngg i a t s that this sea 
was the Hamun lake, in the vicinity of which was the Sahastea of Xridof ^f 
Cbarax (time of Augustus), though it has keen supposed (on quite insufloM 
group**, Mr. Thomas holds) that the settiement of Bakes the madam ttftgiim. 
dates ^ily from tbe end of tbe swood century no. In fovmtf Of this writer’s rims 
is the he t that the Sakas era associated by Darius with tbe Makes (people of 
Makm&X while, as Gedrosla is not mentioned In the enumerations of 
Darius, the area covered by Sistan would be entirely omitted ualeai repwantad 
by the country of the Bakes. Mr. Thomas thinks that In indent times the whole 
mountain region as fir south aa Sistan was, In bet, 41 Baythfoy v a term which 
seems to be used generally of people of nomadlo habits. Mr. tvpmai notes that 
tbe Idea of early Sakas about the Hamun lake Is not enthely new, but it bad 
previously been reached by a totally different line of argument. 

The BusaUn Expedition to the Xhntaafu. -- This expedition (Journal 
vol. 85, p. 504 ; vol. 96, pp. 80, 332), has completed its labours and returned to St. 
Petersburg. Its result has been materially to alter the delineation on the map 
of the courses of the Khatanga and its branches, and of the various lakes of the 
region, some of whioh have no existence as hitherto shown. Ethnographical and 
zoological observations have also been made. 

A7&ICA 

Condensation from South-East Clouds on Table Mountain.— We alluded, 
a year or two ago (vol. 84, p. 90), to experiments carried out on Table mountain 
by Dr. Marloth with a view to ascertaining the amount of water-supply which 
might be due to the condensation of the moisture from the south-east olouds on 
the surface of vegetation, as distinct from the actual fall of rain. The figures 
obtained were so large as to induce a doubt as to tbe trustworthiness of tbe results, 
it being pointed out that an isolated group of reeds, such as were used by Dr. 
Marlotb, might capture a largo amount of moisture, but that in the oase of a more 
extended covering of vegetation tbe outer row of plants might soreen those behind 
and impede their notion. Further experiments have, therefore, since been made 
and are described by Dr. Marlotb in the Transactions of the South African Philo- 
sophical Sooiety (vol. 10, 1905, part 2). Several gauges with reeds were employed, 
one being placed in the open as before, while others were placed in the midst of 
closely growing bushes or reeds. The results proved that, while a considerable 
screening effect is exercised by the outer rows of bushes, especially during short 
periods of olondiness, the quantity whioh did reach the sheltered gauges during 
longer periods of south-east clouds was far in excess of the total rainfall for the 
corresponding period. It is not, however, correct to assume that the difference 
between^ the records of a gauge with reeds and one without is wholly due to 
condensation by the reeds, for it was ascertained that during rain the gauge with 
reeds collects much more water than the ordinary one, bat that the most pro- 
nounced difference occurs during misty rain, which shows how effective vegetation 
is as compared with bare ground in capturing moisture apart from real rain. 
Dr. Marloth endeavours to show by calculations that the amount of moisture 
available In the south-east olouds must be for more than many miles of mods 
could ever capture, the soaking effect of these olouds being exceptionally great as 
compared with thoee from other quarters. 
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Population Of Koroooo. — Id the May number of La QSographic appears an 
interesting series of extracts from a number of letters that have been addressed to 
a member of the Paris Geographical Society by Captain N. Larras, a French 
offioer who has been d et ac h ed for service in Moroooo since 1898, and who hat 
Chosen this means of making known the results of a very careful investigation he 
hae made into the else and distribution of the population of Morocco. Previous 
estimates have differed greatly \ the totals adopted by Erckmann sad Rohlfs, 
8,000,000 and 6,600,000 respectively, exceed some enumerations and are greatly 
eaeeeded by others. But by extensive personal observations, by a study of the 
personal observations of other travellers, and by Judicious inquiries among tbe 
Moors themselves, Captain Larras has arrived at results which he considers 
to approximate more oloeely to the truth than it has been possible tor earlier 
estimates to do. Me distinguishes between three regions of Morocco : (1) Atlantic 
Morocco, from Tangier to Mogsdor; (2) the Atlas-Riff country, with which is 
included the valley of tbe Muluya draining into the Mediterranean and the Valley 
of the Bus descending to the Atlantic ; and (3) the Baharan borderland. The first 
region comprises most of the large towns, including Fez and Marrakesh, and may 
bs described in general terms as a fertile, well-populated country ; but here, as 
elsewhere in Morocco, the distribution of tbe imputation is very unequal, so 
unequal, in deed, that Captain Larras affirms that between any two points 100 
kilometres apart it is possible to journey by alternative routes so chosen that along 
one tbe country will appear two or three tirneB as riel) as along the other. After 
carefully estimating the population district by district, tribe by tribe, city by city, 
Captain Larras has arrived at the conclusion that the number of inhabitants in this 
region is about 2,200,000. As regards tbe mountainous zone, the diara, or tribes 
of the dir , t.e. of the country at the foot of the Atlas, occupy fertile lauds, and are 
fairly rich and numerous ; but among the mountains the valleys are narrow and 
afford shelter to only a very soanty population living in the chur (singular char), 
or unfortified hamlets which line the river-banks. Thus Captain Larras estimates 
the population of the Atlas-Riff country at no more than 1,500,000, and adding 
200,000 inhabitants for the valley of tbe Muluya and a like number for the 
Wad Sue and tbe country stretching south as far as but not including the Wad 
l)ra&, he arrives at 1,900,000 as the total population of the second of the three 
regions he distinguishes. The third region, stretching from the southern slopos 
of the Atlas into the Sahara, comprises the valleys of the Wad Draa, the Wad 
Ziz, and part of the Wad Gir. Save for a few nomad and robber tribes, the 
inhabitants of this region are collected in the ksur, or fortified villages along tbe 
lines of tbe streams of water that flow above or below ground. To the baBin of 
tbe Wad Draa Captain Larras assigns a population of from 100,000 to 250,000 ; 
to the basin of the Wsd Ziz (including Tafilelt) from 120,000 to 200,000; and to 
the Wad Qlr, together with Figig, from 20,000 to 30,000. According to this 
estimate, the maximum figure for tbe population of the Saharan borderland of 
Moroooo is under 600, 000, so that in the three regions enumerated by Captain 
Larras the total population would be at most 4, COO, 000. Contenting himself with 
the conclusion that the population of the country lies somewhere between 4 and 5 
millions. Captain Larras expresses his own conviction that the right number is 
nearer the smaller total. It is to be noted, however, that in the early part of his 
study of the question Captain Larras declares himself of opinion that, in spite of a 
heavy infant mortality and the number of deaths from violence, the population 
of Moroooo ought, under no worse conditions than have prevailed during the 
nineteenth century, to be on the increase. 
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AlOBICA. 

The Adirondack!.— An instructive paper on “The Physiography ol the 
Adirondack*” by Prof. J. F. Kemp, appeared in the Mtroh number of Popular 
Science Morihly (New York, 1906). The area, dealt with, which lies in the 
northern jprt of the state of New York, is mountainous to the east, bat has 
more o iJJg character of a plateau (though with minor irregularities of eorfroe) 
to the mh. Geologically it consists of a core of crystalline rocks of pre- 
Cambrian age, on the flanks of whioh Cambrian and other Phlsmioio strata have 
been laid down. There is no evidence that any newer rooks were laid down until 
the advent of the Labradorean ice-sheet of the glacial epoch, though whether 
the area has always bean above the sea from the dose of the Ordovician to the 
present cannot be dedded with certainty. The extensive glacial deposit# are of 
muoh importance, aa they have greatly modified the relief and drainage system. 
The mountains are ranged in distinct north-east and eouth-wmt Unse, and many 
of their faces are precipitous ; but they oannot be described fully withoat refrrenoe 
to the valleys, which seem to be of two distinct types. An chief amiss probably 
dates back in part even to pre-Cambrian time. These valleys have .gentle slopes 
and wide openings, and their softened contours suggest iong-oontinued erosion 
and maturity of form. The existing rivers often pass from a valley of this type 
to one of the other series, whioh has been superimposed upon the first. It is 
obviously, according to Prof. Kemp, the result of faulting, and this of no great 
geological antiquity, all the characters of a Graben-Senknng or rift-valley being 
often observable. While the main directions of the older valleys are north and 
south, east and west, the most marked of the series of fault-escarpments which 
define valleys of the newer type is north-east, to this being due the general trend 
of the mountains. A second but less marked series of faults rune north-west 
and south-east, and is the cause of many cross-breaks which form passes across 
the ranges, and develop sharp shoulders in the main preoiplcea. A minor series 
trending due north may also be recognized. In the drainage system one of the 
most marked features is' the rectangular bending between north-and-south and 
east-and-west courses displayed by the upper Hudson and its tributary the 
Sacondaga, which may be in part due to rearrangements of the older drainage 
by glacial drift. The ice, which came from the north-east, rode over the highest 
mountains, and traces of its action may be seen in the form of cirques, etc. In 
reference to Prof. Kemp’s paper, Prof. Davis, in Science of April 20, raises the 
question of the age of the fault systems, pointing out that the precipitous sides 
of the valleys might conceivably be due, not immediately to faulting, but to 
differential erosion, whioh has removed the weaker strata on one aide of the 
displacement. Prof. Kemp, in a reply, ia inolined to adhere to his belief in a 
comparatively late (post-Cretaceous) faulting, and in support of this gives instances 
where the rift-valleys strike across the general structural trend. 

Geography in Peru. — The annual memoir of the Geographical Society of 
Lima for 1901 ( Bulletin de la Sociedad Oeographioa de Lima , Memoria Anual y 
Anexoe , 1904) records much energetic work during the year, and a well-considered 
attempt to extend the society’s usefulness. It was resolved to establish geo- 
graphical centres to correspond with the society at Lima. Already there u a 
centre at work at Areqaipo, where the Howard observatory Offers special facilities ; 
another at Iquitos, and a third at Anoaohs, each with a programme of work. The 
instruments required for fixing the exact positions of the cities in Peru were 
dedded upon by Admiral Meliton Garbs jkl/ The list was submitted to the B.G.S. 
President for his advice and help, and Mr. Beeves was so good as to give valuable 
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assistance. The Instruments are now expected to arrive at Lima, and a trained 
geodeaiit ie to be appointed, probably from the United States, to take the obser- 
vations. The Society has resolved to grant a gold medal every two yean to the 
lest scientific explorer within the limits of the republic. In one respect the 
Peruvian geographers are in advance of ourselves, for they have gfcpnmenoed 
the formation of a museum. The number also oontains a detailed accofint of the 
important journey of Baron Brland NordenskiSld, a synopsis of Peruijp^ earth- 
quakes, and a table of the political divisions of the republic. The boletin certainly 
•hows that there is well-oonBidered and sustained activity among Peruvian 
geographers. 

1UTSI1UTZ0AI m physical oxobeiphy. 

Mountain Morphology and Erosion.— In reference to the memoir of Dr. 
Lies on the distribution of mean elevation in Switzerland (. Journal , voL 24, p. 675), 
Prof. L. Gobet seeks, in the Bulletin de la Bociiti N wchateloite de GSqgrophk 
for 1905, to elucidate oertain principles whioh may he brought out by a closer 
study of Dr. Lice's maps. Chief among these .is the relation between distribu* 
tlon of altitude and the work of erosion. This is not neoeesarfly so simple and 
immediate ae might at first sight appear, for, however clearly the actually existing 
relief may be due to erosion, it is not always easy to determine what events in the 
past geological history of the particular range, or of alpine mountains in general, 
may have contributed to the present state of things. Attention has often been 
called to the general agreement in the altitudes of the highest peaks over consider- 
able areas, and to the fact that the greatest altitudes of all commonly lie towards 
the centre of the range or of ite individual groups, and these points are once more 
emphasised by the study of distribution of altitude in the Alpe. Prof. Gobet is 
inclined to attribute these facta, in the main at least, to the work of erosion, point- 
ing out how generally the highest summits are found just where the base-level of 
erosion (which may be taken, for various parts of tbe Swiss Alps, as that of the 
different lakes receiving the drainage) is itself highest or most remote. This 
relation may seem a more or lees obvious one, for it is evident that, after the first 
elevation of a mountain range, erosive agenoiee will act with greatest force from 
the outer margins, thus lowering the outer parts first, and bringing about a certain 
regularity in the ultimate arrangement of the relief. But as greater prominence is 
often given, especially by the adherents of the peneplain theory, to other possible 
causes, such, as the warping to which the old denuded surfaces is supposed to 
have been subjected during uplift, St Is well that the possible sufficiency of erosion 
to explain tbe foots should also be kept in view. In a reoent note in the Bulletin 
of the Amerioan Geographical Society (suggested by the paper of Mr. Daly, notioed 
in the Journal, vol. 26, p. f>(»5), Prof. Heilprin expresses doubt as to the general 
prevalence of the arch-form in mountain ranges, but, while asking for stronger 
evidence In favour of the peneplain theory than has yet been given, thinks that 
the problem la more complex than ia supposed by some. 

German Ooeanographical Expedition.— The Planet, a new vessel specially 
built by tbe German Admiralty for survey work, sailed from Kiel in January last 
on a voyage to the western Pacific, where the will replace the older Mows. The 
outwerd voyage is so arranged that u much scientific research as possible in tbe 
departments of oceanography and meteorology may be carried out. Among 
the points to be specially studied In the Atlantio was that of the conditions in the 
upper atmosphere, with a view to elucidating the interchange of air between the 
equator and the * Boss-latitudes.” The oeeanographioal programme includes 
soundings, determinations of temperature and salinity, study of the bottom 
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deposits, wave-measurements, tad so forth, and the route his ben chosen so is 
to give is good results as possible on these subjects; The commander Is Captain 
Lefaahn, end, in addition to the naval officers, several scientists, induing Dr. 
Krdmar (known for his work on Samoa), have sailed in the Planet, which tsaohed 
Durban in May. The further route will lead by Colombo, Batavia, aid Aatboyaa 
to the Bismark archipelago, and, after surveying for a time In the latter, the dhip 
will make a cruise to the Carolines, Mariannes, etc., special attention being devoted 
to the deep channels which exist to the eest of the Philippine# and Mariannes. 
The Planet is provided with special apparatus for photographic surveying. 

onrziAL. 

Testimonial to the late Hydrographef.— It has bten decided by the friends 
of the late Sir William Wharton to establish a memorial in the form ef a fend, 
the annual proceed^ of which shall be given , like the Beanfbrt Testimonial founded 
in honour of a former hydiographer, to the officer who bee p eele d the hist mmfa 
nation in mathematics and nautical astronomy for lietktemuit hi )rii fteA Goutri- 
buttons towards this object are received by Messrs. OouMs 6 On*, of 440, Blond, 
and if the foods collected admit, it is proposed to give in addltie* Wftmdal with 
a bust of the late hydrographer. 

Dr. von Neumayer. — The veteran German scientist, Dr. Georg von Neumayer, 
late director of the Deutsche Seewarte, who since his retirement has taken up his 
abode at Neustadt, in the Palatinate, attained the age of eighty on June 21, and 
the occasion was made the subject of an interesting celebration by his many friends 
and admirers. The celebration took place on June 16 sad 17, the “ Festnde ” 
being delivered on the latter day by Dr. S. Giinther of Munich, while s dinner was 
held later in the day. It is proposed, if sufficient funds can be collected, to found 
a * Stiftung” for the encouragement of research by young geographical students, 
while arrangements may pofttibly be made for the painting of a portrait of 
Dr. Neumayer, to be placed in the Historical Museum at Speier. 

The Twenty-seventh Congress of Frenoh Geographical Societies will 
be held this year at Dunkirk, tne session being opened on July 29. The Geo- 
graphical Society of Dunkirk, in whose hands are the local arrangements for the 
organisation of the meeting, will at the same time celebrate the twenty-fifth 
anniversary of its foundation. An invitation to be present and to contribute 
papers or discussions, is cordially extended to members of our Society. 

International Seismologioal Association.— We are informed by Dr. 
Garland, the director, that the central bureau of this association, founded at the 
seoond International Earthquake Conference at Strassburg in 1903, is now folly 
equipped and iu working order in that city. The installation oonsists of the most 
approved instruments, by which a complete aeries of observations will be made, 
the seismograms being preserved for future reference, and made available for 
students who may visit the bureau. It is asked that information he sent 
regularly to the bureau (the address of which Is 10, Sohwarswaldstrasse, 
Strassburg, in the same building as the Central German Seismologies! Station) 
regarding bbservations taken in other countries represented by the association. 

Course on Oooanogrnphy it Bergen.— As in former years, a course of 
instruction In oceanography is being organised at Bergen for the University 
vacation of the present summer (August 8 to October 15). It will include both 
lectures and practical work, covering most of the branches of oceanogrsphioal 
research, and the fee charged Is about four guineas. All wishing to attend the 
coarse are instructed to apply at onoe to the Oceanographical Institute of Bergen 
Museum, Bergen, Norway. 
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OBITUARY OF THE YEAR. 

The following is a list of the Fellows who have died during the year 1905- 
1906 (April 80) 

Joan Adams; Sir A. J. Addebley ; W. J. d’E. Andrews ; Captain E. Ball ; 
T. J. Babxabdo ; Dr. Alfred Barton ; Alexander Begg ; Dr. W. T. Blanford ; 
G. 0. Bompas; James Bonwiok; Major W. A. Bodlnois; Colonel M. Bowie; 
Admiral Lindesat Brine; Captain H. J. W. Bristow; G. W. Brooklehurst ; 
James R. Brown ; J. Bussell Buckler ; A. H. Cane ; Thomas Christie ; Charles 
Churchill; John Cohen ; Captain Claud Clark; Henry Clifford; Admiral 
the Hon. A. Cochrane ; H. Harper . Crewe ; A. C. S. Draper ; Cairns 
Deas ; Sir Mountstuart E. Grant-Duff ; Georoe A. Everitt ; Sidney 
Fleming; John Beach Fleuret; Colonel Sir John Farquharson; Colonel 0. B. 
Fielder ; Lieut. -Colonel A. Feez; Sir A. C. Gregory; Colonel F. 0. T. 
Gascoigne; Thomas Greek; F. Gaskell; S. H. Hindk; J. McAlister Hall; 
Boy. H. W. Hussey; F. J. Hohniman; Henry Georoe Holling worth ; Colonel 
L. H. L. Irby; N. Lloyd Jones; J. M. C. Johnston; J. W. Joiinbtqn; E. 
Powell Kino; Philip Kino ; II. F. Knar; J. F. Kane; P. C. Lkckie; Lieut.- 
Colonel A. B. Lodkr ; ltev. J. B. Langleu ; Commander W. M. Latham ; Jab. A. 
Marshall ; C. E. Mathews ; E. M. Marooso ; Captain W. D. McSwiney ; Bev. 
D. S. MgClean; Sir G. G. Pethe ; H. G. P arsons ; F. A. P. Pioou; M. Elis&k 
Rbolub; Sir P. N. Husshi.i.; Baron von Richthofen; C. S. Uoundell; John 
Rudd Rainey ; Colonel H. A. Sanford ; VicTOit Streich ; General A. A. Stewart ; 
Dr. J. F. Stewart; Koy. Haskett Smith; James Tees; Charles Twite; 
W. Tufnell ; Coutth Tiiottbr ; Robert 'Pallor; Michael Williams; Major 
von Wissmann; G. A. Witt; Lieut. G. M. Whf.elku; Captain J. Wiggins; 
Admiral Sir W. J. Wharton ; Sir Charles Wilson ; George Weller ; Captain G. 
Williams-Free man ; Norman Wriuley. 


MEETINGS OF THE ROYAL OBOOSAPHICAL SOCIETY. 
SESSION 1905-1906. 

Aimiwrtarti Meeting, May 21, 190G.— The Eight Hon. Sir Okokok T. 
Gaums, k.c.m. 0 ., h.o.l., ll.d., r.B.s., President, in the Chur. 

Thk SeoreUry reed the Minutes of the last Anniversary Meeting, which were 
confirmed and signed by the President. 

The Secretary read a list of the newly elected Fellows, and announced that 
there were eleven candidates for election. 

Elections. — C. A . JJarroti; John Arthur Cooper; 0. 8. Crewe- Head ; Thomai n 
Henry Davies; Arthur Wesley Dixon; Captain Oswald Arthur Qerald Fitz - 
gerald ; Captain Arthur St. Leger Qlyn; Thomas Hamilton; John Hastings; 
Hyam Marks; Dr. William Mtchadis; Hobart AJexandir Morrow; Arnold A. 
Mumm ; Captain John W. Murray; Wm. Ntchohon; Charles Russell ; Reginald 
Schomberg ; Captain E. de II. Smith. 

The Presentation of the Medals and Other Awards. 

The President (addressing Baron Clause], representingthe French Embassy): 
M. le Baron, the Founder's Medal of the Royal Geographical Society has been 
awarded, with the approval of His Majesty King Edward, to M. Alfred Grandidier, 
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and M this want, who is of advanoed age, has been unable to come to England, 
His Excellency the French Ambaaeador has been good enough, to depute yon 
to receive the medal and to came it to be oonveyed to M. Grandidier. You, 
M. le Baron, are aware that M. Grandldier is one of the leading scientific men of 
France, and that he has rendered special services to geography. From 1857 to 
1865 he travelled extensively in the Argentine, Bolivia, Brasil, Chile, and Peru, 
and also in India and Ceylon. Since 1865 M. Grandidier has devoted his life to 
the thorough exploration of the island of Madagascar, and to the publication of 
the results of this exploration, which include physical geography, geodesy, geology, 
and natural history in all its brandies. His explorations enabled a valuable map 
to be made of the ooaet of Imerina, and of the central province of the Hova king- 
dom. In 1875 he began, with the co-operation of varione savants, the publication 
of his great ‘Histoire Physique NatureUo et Tolitique dc Madagascar,* which, 
when completed, will form over fifty large quarto volumes. Altogether M. Gran- 
didier'* life-work has been of the highest value in scientifio geography, and it 
forms the basis of our geographical knowledge of the island of Madagascar, wbioh 
covers an area considerably larger than that of France itself. M. le Baron, in the 
pursuit of knowledge the Royal Geographical Society admits no distinction of race 
or nationality, but 1 think we may bo permitted to feel especial pleasure in con- 
ferring this medal on the citizen of a country whioh has always been so thoroughly 
in the vanguard of geographical exploration as has been France. I now have the 
honour, M. le Baron, of banding you the Founder's Medal of the Royal Geo- 
graphical Society, and I beg you to be good enough to transmit it to M. Grandidier 
with our best wishes. 

Baron Clauzel briefly acknowledged the medal. 

The President : Dr. Robert Boll, the Royal Geogiaphical Society, with the 
approval of His Majesty the King, has awarded you the Patron's Gold Modal. 
You have been, until recently, the acting director of that Geological Survey of 
Canada which has, amongst its varied labours, done such magnificent geographical 
work in the Dominion. During forty-five years of field- work you have explored 
or mapped out so many areas of Canada that I have difficulty in reciting or even 
recalling more than the leading features of your varied work. Your surveys or 
explorations include the Gaspd peninsula, the coast of the Labrador peninsula, 
part of the ooast of Baffin Land, and also of Hudson bay with some of its large 
islands, lakes and rivers innumerable, including the Nelson river with its tribu- 
taries, and the north shore of the St. Lawrence. You were in all the expeditions 
sent by the Canadian Government to Hudson strait and bay, and you were the 
geologist and naturalist of the Neptune, Alert, and Diana Expeditions. I under- 
stand you have written over two hundred Reports of various scientifio explorations 
on different subjects ; it is therefore with great pleasure that I now hand you the 
Patron’s Gold Medal, as a Canadian who has done more than any man living to 
extend our knowledge of the vast areas of the Dominion. 

Dr. Bobebt Bell : I find it quite impossible to adequately express my thanks 
for the great honour which this Society has conferred upon me in awarding me 
this beautiful medal. I may explain, just for a moment, as the President has 
mentioned it, how I come to be more or less connected with geography as well as 
geology. I have been connected with the Geological Survey of Canada for forty- 
nine yean— fifty years next March— end during a great part of that time my 
work has been very largely geographical. As you are aware, fifty years ago the 
greater portion of British North America was almost unknown geographically. It 
was as little known, perhaps, as Africa at that time, so that it became necessary for 
us to do geographical as well as geological work. The country is so large that to 
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SB Englishman It ia almost impossible to explain what we have to overcome. Oar 
work extends from the Atlantio to the Pacific ocean and from the United States 
boundary northward as far as Amerioa extends, beoause not only the whole of the 
mainland north of the United States, but the Ulands to the north also belong to us, 
and in late years we have been operatic g in these parts, so that our work goes 
northward to Lancaster sound on the east and to Lower Yunkon territory on the 
west. Hy own surveys have been everywhere between these regions, and, indeed, 
if they were marked by Hues on the map, they would cover the country with a 
network for about 1000 miles. A great deal of that country is exceedingly inte- 
resting geographically ; but the Government has no reason to survey it except 
for geological purposes, and the surveys have extended to the distance 1 have 
mentioned from the comparatively narrow strip of inhabited land all along the 
American frontier. In that way I have necessarily surveyed, as carefully as 
jwssible, a very large part of Canada, and I feel deeply grateful to this 
Society for recognizing that work. This recognition iB of the utmost value 
to me, as well as a very great honour, and I have again to thank Sir George 
Goldie and the members of the Royal Geographical Society for having awarded 
me the Patron’s medal. 

The Pbbsideht: Prof. Ramsay, the Victoria Medal was instituted by the 
Royal Geographical Society as a means of recognition from time to time of 
geographical research in any branch, including, as a matter of course, the applica- 
tions of geography to history. You, Bir, have been engaged for thirty years in 
research into ancient geography, and you are the acknowledged leader of European 
thought in that branch of study. Your work in Asia Minor has revolutionized 
the methods upon which suoh study is based, and has originated a whole school 
of students in this country, in France, and in Germany. The assistance which 
your labours have rendered to the understanding of important sections of anoient 
history can hardly be exaggerated. The Royal Geographical Booiety has published 
one monumental work of yours and many papers, and it is with great pleasure 
that I now hand you the Victoria Medal. 

Prof. W. M. Rambay : While I feel deeply the honour which you have 
conferred upon me to-day, far more deeply than I can express in words, I must 
confess I feel still more pleased that the plan of exploration and study of ancient 
life and anoient art, whioh was formed in Oxford about 1879, which keenly interested 
many of the leading men m the university at that time, and which I was finally 
chosen to carry out, haB been recognized so complimentarily by your Society. It 
was originally intended to be an archaeological research. My own private tastes and 
Interests turned it into au historical research, and I very soon found, in the 
pioeess of studying history on the spot, that history rests on a bans of geography— 
a truth which you in this Society have no need to be informed of. It is like all 
great truths — practically an axiom, almost a truism ; and when it is stated, one 
wonders that it takes a great part of one's life to learn that the history of man as 
he stands upon the Earth must be studied in the place on which it rests. This 
scheme, formed originally among purely classical scholars, and exeouted by 
one whose whole training had been classical and whose interests lay entirely 
in the department of anoient history— this scheme, which in that way is an 
offspring from the classical sohool of one of onr great universities, has been at 
last chosen for speoial distinction by this Sooiety, which represents the most 
advanced and the most progressive side of study in the whole range of modem 
investigation. It seems to me a really interesting fact in the present stage of 
eduoatkmal controversy that a classical scheme has gained this honour which you 
have now conferred upon me, and, as I feel also, upon those who founded this scheme 
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of feseerah. I should only like to odd one single word with regard to the death 
of o member of your Council, through whole adrioe at first this scheme took the 
geogimphieal form which it gradually assumed. It happened in the beginning 
of the year 1880, when my wife and I landed in Smyrna, that Sir Charles Wilson, 
consul-general in Anatolia, happened to be la Smyrna for one day; and it was 
meeting with him on that day, and the adrioe he gave, and the praotioal instructions 
and directions he imparted to us, that determined the direction in which our studiee 
and travels and work lay for the following eeren-and-twenty yean, and it is a 
matter of the deepest regret to me that his death deprived ue of the opportunity 
of seeing Sir Charles Wilson present to-day to witness the conclusion of the work 
which he really directed in its first steps. 

The Pbesidrht: The Murchison Award has been allotted to Major H. R. 
Davies, whose services to geography inoluds explorations in the Kaohin hills, the 
Shan States, Yunnan, and Siam from the year 1891 to 1895, and the exploration 
of trade and railway routes, from 1898 to 1900, in Yunnan and St-ohtoafc, We 
owe much of our knowledge of these highly important provtaose of China to 
Major Davies, and the maps which the War Office are bringing out have been 
compiled by him and are largely based upon bis own work. Major Davies, 1 have 
the pleasure of handing you the Murchison Award. 

Major H. R. Davos : I feel very muoh honoured that anything I should have 
done should have been thought worthy of this award, but I do not at all wish to 
take all the credit of the survey work in Western China to myself. It was the 
work of several hands, and I should like to mention some of my comrades, and I 
hope I may consider that in giving me this award you have also wished to honour 
those who worked with me. Two of these, Colonel Manifold and Major Ryder, are 
already very well known to you. I need hardly remind you that Major Ryder 
was given a Gold Medal last year, after hie journey into Tibet, while Colonel 
Manifold has read papers to this Bodety on his two journeys in Se-ohuan. I should 
also like to recall to your memory the name of the late Captain Watts Jones, 
who, I am sorry to say, in a subsequent expedition lost his life in his seal for ex- 
ploration in China. I think those who know the work he has done will agree with 
me that geographical exploration has suffered a great lose in his early death. Others 
who worked with us, and who are responsible for a large part of the survey iu 
Western China, are Major Pottinger, b.a., Captain Hunter, b.b., and Mr. Eer, o.x. 
I should remark that a great deal of the actual work was done by native surveyors 
of the Survey of India, and I think all who know their work will consider this 
a guarantee that it was well done. Two other travellers I should like to mention 
who travelled independently of ue and did a great deal of survey work— Captain 
Fraser and Captain Rigby. They both filled in a large part of the southern portion 
of Yun-nan. I thank you again for the great honour you have done me. 

The FfcnuDEHT : I have to announce that the recipient of the Gill Memorial, 
Major A. St. Hill Gibbons, is in South Africa at this moment, consequently we 
shall have to retain the Gill Memorial for him until he comes home. I will only 
mention hie services to geography in the important exploring and survey work 
he did ih Birotoaland on his two expeditions in 1895-6 and 1898-1900. Major 
Gibbons's map, published in the Geographical Journal, shows clearly that for our 
geographical knowledge of northern Rhodesia we are largely indebted to his care- 
ful and conscientious work. At the close of his last expedition in Barotseland, 
Major Gibbons, practically single-handed, made a route survey, oheoked by observed 
latitudes, north to Uganda by Lakes Tanganyika, Kivu, and Albert Edward. 

The redplent of the Cuthbert Peek Grant, Major Austin, is also absent— in 
India. After being employed on the Indian trans-Frontier Survey of 1890-1, he 
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mbM in the preliminary survey of the Uganda railway in 1891-2, sod he 
explored tbe Like Rudolf region when serving with Sir B. Macdonald in 1897. 
He carried out a survey of the Sobat region in 1899-1900. He also carried out an 
important and hasardous expedition from Ordurman to Mombasa in 1900-1, and 
tbe result of theee various expeditions were of the highest geographical value. 
She Outbbert Peek Grant will be given to Major Bright to convey to Major Austin. 

Major Bright has been for six and a half years exploring in the Egyptian 
Sudan, In Uganda, and in East Afrioa. The Sobat and Rudolf regions were ex- 
plored by him under Major Austin in 1900-1. In 1902 he worked under Colonel 
Radcliffe on the Anglo-German Boundary Commission, and in 1904-0 he worked 
under Colonel Smith on the Anglo-German Boundary Commission east of Lake 
Kilimanjaro, and for all theee services to geography whioh I have so briefly recited, 
but which he has carried out so admirably, he has been awarded the Back Bequest. 

Major R, G. T. Bright : I need hardly assure you that I appreciate most highly 
the honour you have bestowed on me this afternoon in granting me the Back 
Bequest To reoeive this recognition while still in the enjoyment of one’s full 
working powers is a great inducement to continue in the paths of geographical 
research. I have had the good fortune always to serve under the able leadership 
of officers well known for their geographical work in Afrioa. I think it is only 
right I should take this opportunity of mentioning their names. Sir Ronald 
Macdonald — no words of mine can add to his reputation as a geographer and 
military oommander ; Major Austin, who has just had the honour of receiving one 
of the Royal Geographical Society’s awards ; Colonel Delml-Raddiffe ; and Captain 
Smith. I express once more my gratitude towards the Society. 

The President then delivered his anniversary address (see p. 1). 

After the visitors had withdrawn, the President appointed as scrutineers 
Mr. W. M. (lorner and Captain Sla^k. 

The Report of tho Council was then read; it will he published in the next 
Year-book. 

The PassiDKNT : 1 have to announce that the ballot papers have been gone 
through by the scrutineers, and the entire list proposed by tbe Oounoil has been 
adopted by the Follows of the Society without any objection whatever or alterations. 

The list is as follows, the names of new members, or of those changing office, 
being printed in italics 

President : Right lion. Sir George 1). Taubman Goldie, k.c.m.g., f.r.b., n.o.L.,etc. 
Vice-Presidents : Sir H. E. G. Bulwer, o.o.v.o.; Colonel G. Earl Churoh; Right 
Non. Lord Curzon of Kcdhston , g.o.b.1., u.c.i.F.., etc.; Douglas W. Freshjidd ; 
Colonel D. A. Johnston, o.u., r.e.; Sir Clements R. Markham, k.c.b., f.r.8., f.s.a. 
Treasurer: Edward L. Somers Cooks. Trustees: Right Hon. Lord Avebury, 
n.o.r.., f.r.r. ; Lord Relhaven and Stenton. lion. Secretaries : Major Leonard 
Darwin, r.k. ; James F. Hughes. Foreign Secretary : Sir John Kirk, k.c.b., a . o.m.g., 
v.r.b. Councillors: Admiral Sir Nathaniel Bowden-Smith, k.c.b.; Major Chas. 
F. Close, c.m.g., r.k. ; Captain Ettriok W. Creak, c.b., f.r.s., k.n. ; F. H. H. 
Guillemard, m.a., m.d.; Sir Clement L. Hill, e.o.m.g., k.c.b., m r. ; Colonel Sir 
Thomas Uungerford Uoldich , k.o.i.k., c.b., r.k.; Sir Harry II. Johnston, g.o.m.g., 
k.c.b.; Sir George *S. Mackenzie, k.c.m.g., c.b.; Admiral Sir Albert Hastings 
Markham, K.O.B. ; John L. My res, m.a. ; Right Hon. Sir J. West Ridgeway, k.o.b., 
g.o.m.g., k.c.b.i. ; Ilowani Saunders, f.l.R. ; Captain R. F. Scott, o.v.o., b.n. ; 
Colonel Sir Colin C. Soott-Monorieff, k.c.m.g., k.c.m., b.k. ; General J. H. M. Shaw 
Stewart, f.kab., b.f..; Colonel Hon. M. G. Talbot, r.b. ; //. Yates Thompson; 
Colonel Sir Henry' R. Thuillier, k.c.i.e., k.b. ; Prof, W. W. Watts , f.b.b, ; Com- 
mander David Wilson -Barker, R.N.B., f.rjb.e, ; Colonel C. R . Tate , c.s.i., c.m.g. 
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The Anniversary Dinner took pleoe in the evening at the Whitehall Booms of 
the Hdfcel Mdtropol®* Sir George Goldie, the President, was in the chair, and 
among those present were Dr. Nansen, Lord Portsmouth, Lord Strathoona, Oolonal 
Sir T. Holdioh, Admiral Sir A. Markham, the Dean of Westminster, Sir A.Binnle, 
Mr. Douglas Fresh field, Colonel Sir 0. Soott-Moacriefl; Sir Brio Barrington, Sir M. 
Ommanney, Mr. Ridgely Carter, Sir G. 8. M aek ena i e , Admire ! the Hon. Sir A R. 
Fremantle, the Hon. J. W. Tavern er, Mr. B. L. Antrobea, Vine- Admiral Sir J. 
Bruoe, Mr. Moberly Bell, Mr. Walrond Clarke, the Hon, W. Pemher Resves, Sir 
Harry Johnston, Colonel the Hon. M. G. Talbot, Mr. T. A. (Milan, lAr. ft Tates 
Thompson, General Shaw Stewart, Colonel C. X. Tats, Mr. Dolose, Captain F. 
W. Creek, Mr. Vernon Magnlao, Captain O’Connor, Major 0. F. does, w. Tudor 
G. Trevor, Captain W. F. O’Connor, Major L. Darwin, Mr. J, f. Hughs*, Mr. ft L. 
S. Cooks, Major-General Sir T. Fraser, end Colonel Sir 0. M, Wateon. 

After the toasts of M Our Patron, the King,” and H Our Viee-?atron, the Priaoe 
of Wales,” the President proposed the toast of M The Amy and Navy,” to which 
the Earl of Portsmouth and the Admiral the Hon# Sir ft R. Fremantle responded. 

Sir Harry Johnston proposed M The Medallists," to r whom Dr. Robert 
P.B.S., end Prof. W. M. Ramsay responded. 

Major L. Darwin gave * The Guests." 

Dr. Namimv said, in responding, that he tolt it to be a very gram honour to ba 
the guest of the leading Geographical Soolety of the world. Geographical explorers 
had conquered the world, but he hoped they were not going to take their ease. 
A great many men of great ability had been too mubh tempted to make reootds, 
and had not taken enough trouble to make thorough exploration. They had now 
got rid of that curse. There was a little temptation left to make records in the 
polar regions, but there was very little in the rest of the world, and now was the 
time tor scientific geographical exploration. In oceanographical exploration we 
were very far from being up to the mark in comparison with the strides made by 
the sciences on terra firma. In other directions, also, there was muoh to he done. 

Sir Alexander Bcnnie and the Hon. J. W. Taverner also responded. The 
toast list concluded with the toast of “ The President and the Soolety,” which waa 
submitted by the Dean of Westminster and acknowledged by Sir Georub Goldie. 


Fourteenth Meeting , June 11, 1906.— The Right Hon. Sir George T. 
Goldie, k.o.m.g., d.o.l., f.ra, President, in the Ohair. 

Elections. — Hamilton Roly, M.A.; Cha s. Bampfylde ; Lord Boeing, C.B. ; 
Lieut- Colonel Cha*. Forbes Blane , R.H.A. ; Colonel H. Bumly-CampbeU, late 
6th Dragoon Guards; Bead Crewe ; F. & Almeida; John Horace Fry; Captain 
Terence Keyes , LA. ; Lines Harold Stranger ; Colonel F , H. Ward, late B.A. ; 
Harry Owen White ; Edward Neale Wigg. 

The paper read was 

" The Geography of the Indian Ooean.” By J. Stanley Gardiner, K.A. 


Fifteenth Meeting , June 18, 1906.— The Right Hon. Sir Gsobge T. Goldie, 
k.ojc.0., d.c.l., T.B.B., President, in the Ohair. 

Elections : — Edgar Fierce Allen; Colonel A. C. BaOward (I late RjL.) ; 
John George Barkley; C. W. A . Buma; George Carter, M.A.; Herbert Lloyd 
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OKUtmdm ; Charles T. Currelly , M.A. ; R. Davies; Wm. Mitcheson Dodd; Archi- 
bald D . Douglas; Captain 0, Drags; John Gaskin Dunlop, M.A.; IS. F. 
Elton t M.A.; George Goes; Edwin Greenaere; Charles Walter Grimwade ; 
Captain John ffavington ( Rifle Brigade) ; John Harris ; Hugh L. Heber-Percy ; 
Daniel Wilkinson Iddings; Andrew 8. Tddings; Andrew D. Lord; B. F. B. 
Martin; Henry W. Maynard; Dr. Edalj M. Modi; Frederick Morrow; Captain 
C. 0. Newnham(fith King Edward's Own Cavalry); H. A. Ottewill; T. Gomyn 
Platt ; Walter Thomas Taylor; W. L. 0. Twins; Leslie Urguhart; Ralph T. 
Teates ; Captain James Weir . 

The paper read was:— 

«A Fifth Journey in Persia.” By Mqjor P. Moles worth Sykes, o.m.g. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additions to the Library. 

By EDWARD HEAWOOD, M.A., Librarian , R.G.S. 

The following abbreviations of nouns and the adjectives dorived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in oaoh case written in full 


A. s« Aoademy, Academic, Akademio. 
Abh. ob Afahandlungen. 

Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettlno, Bolotim. 

Ool. = Oolonies. 

Oom. es Oommeroe. 

0. R. *= Oomptes Rondos 
E. sr Rrdkunde. 

G. =e Geography, Geographic, Goografia. 
Ges. m Gesellschaft. 

1. = Institute, Institution. 

Is. = Isvestiva. 

J. c Journal. 

Jb. = Jahrbaoh 

k u. k. = kaieerlioh nnd koniglioh 
M. be Mittetlungen. 


Mag. = Magazine. 

Mem. (Mdm.) = Memoirs, Mlmoires. 
Mot. Qmdt.) = Meteorological, etc. 

P. = Proceedings. 

R. = Royal. 

Rev (Riv.) = Review, Rovnc, Rivista. 
H. = Society, Sooidtl, Selskab. 

Sc. = Soienoe(s). 

Sitzb. = Sitznngsberioht. 

T. = Transactions. 

Ts. >e Tijdsohrift, Tidskrift. 

V. = Verein. 

Verb. s= Yerhandlungen. 

W. = Wisseniohaft, and compounds. 
Z. be Zeitschrift. 

Zap. = Zapiski. 


On aooonnt of the ambiguity of the words octavo, quarto , eto. t the size of books in 
the list below is denoted by the length and breadth of the cover in inohes to the nearest 
balMnoh. The slae of the Journal is 10 x 6f . 


A selection of the works In this list will be noticed elsewhere in the “ Journal." 


EUROPE. 

Oovi a n d Men. 

Jakredb. V. FBrderung naturie. Eifersehung Adria 2 1904 (1902) : 12*88. 

Bevteht Rhea die ia Auftrage des lobltohen Veretnes sur FSrderung dor natunris- 
unsoha ftUeh en Erfonohuog der Adria im Jahre 1904 ansgefUhrten oseanonaph* 
Untersnohungen nnd Arbeiten im Golfe von Triost, 

YoilinRgtr Barioht liber die physikaUsoh-geographisohen Untarsuohungen ia 
Golfe von Triest, vom Jail 1904 bis Mai 1903. Yon Alfred Men. 

Austria. 

The Saline Ioduretted Springs of Hall-Baths in Upper' Austria. By Dr. J. 

* HaM nthaller. (‘Illustrated Europe, 1 No. 182.) Zurich: Art. Institut Orrell 
Flssli, [1906]. Sise 7} x 0, pp. 88, JUustratton* and Plan. Presented by the Pub- 
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Austria— Elver-Tamoes. M.B.R.G. Gee. Wien 48 (1905): 587-591, UheMu 

Bemerkungen nr Frage der alien Flosatermssen bai Wien. Von Dr. F. X. 
Schaffer. 


Br-paths in ike Balkans. By W. V. Herbert (Captain Frederick William you 
.Herbert). London : Chapman k Hall, 1906. Sine 9 x 6, pp. zhr. and 970. Jtontti- 
Price 10r. 6d net. Presented by Ike PubUshers 


Oentral Swope. Sommer. 

Die wirkliohe Temperaturverteilung in Kittelewopa. Von Dr. Emil Sommer. 
(Foreobnngen nor dentsehen Landes- nnd Volkskonde . . . heransgegeben von 
Dr. A. Kirchhoff. XVL Band, Heft 2.) Stuttgart : J. Engelhora, 1906. Sise 
91 X 6}, pp. 125-166. Map*. 

Swope Oornmnnioationi. M.K.K.Q, Gm . Wien 66 (1906) : 516-660, 692-628. Doblhoff 
EnxopUsohes Verkehreleben (vom Altertmne bis sum WestfiUisehen FriedenV 
Eine Btndie von J. v. Doblhoff. 


Europe— Gravity Determination. Berrass. 

Relative Bestimmnngen der Intensity der Schwerkraft oaf den statlonen 
Bukarest Tiglina bei Galats, Wien, Charlottenbnrg and Pnlkowa im Anschluss an 
Potsdam. Ausgefflhrt nnd bearbeiiet von B. Borman (VerfHfoutiiohung dea 
KSnigl. Prenssieohen Oeod&tisohen Institutes, N.F. No. 28.) Berlin : P. Stankie- 
wiei, 1905. Sise 10 X 7, pp. 68. Presented by the Institute. 

Europe— Languages. tsivvaU 

Ofveraigt Fineka Vet.-S. FOrhandl. 46, 1902-3, No. 4 (1908): pp. 47. 
Baltisohes nnd SlaYisehes. Von Joqs. J. Mikkola. 

Faroe Islands. P.R.S. Edinburgh 86 (1906) : 2-24. A»n»n**\ f 

The People of the Faroes. By Nelson Annandale. With Sketch-map, 

Faroe Islands. Seottieh G. Mag. 92 (1906) : 61-76, 134-147 Oirrie. 

The FaarSe Islands. By James Carrie. With lUuetrationM. 


France. B.8.G. Cbm. Bordeaux 29 (1906) : 21-30. Abrioud and Descombes. 

Lu Deforestation dn sol frangais. Par L. Abrioud. 

Rapport snr le vcbu dn Syndioat d’initiative de la Savoie. Par Paul Deaoombes. 
Franos. O. Rd. 142 (1906) : 184-186. GlaagtauA. 

Une aneisnne ohaine voloaniqne an nord-onest de la ohaine des Pays. Note de P. 
Glangeaud. 

Franoe— Coasts. B. de G. Historique et Descriptive (1904) : 489-479. Fawlewski. 
Lee transformations dn littoral francais. Le golfe de Bron&ge et le pays marennais 
h travers les Ages, d’apifes la gdologie, la oartogmphie, et l’hiitoire. Par M. 
Auguste Pawlowaki. 

Franos— HistorieaL B. de G. Historique et Descriptive (1906): 45-160. Letsne. 

Catalogue raisonnl des cartes et plans de l'ancienne province d* Artois. Communica- 
tion de M. le Comte de Loisne. 

Germany. T. Edinburgh GeoLS.% (1905) : 402-412. Oirrie. 

The Stassfnrt Salt Indnstry. By Jamas Currie. 


Hie 


keltisob-iSmisbhen Urseit bis car Gegenwart. 
lnngen you J. Wimmer. Halle a. 8. : Buebbandlttni 
9 x 6, pp. Yiii. and 476. Price 8m. Pretexted bp 


wd Tierleben won der 
iaeb-geographisebe Darstel- 
“ Sise 


PMsher. [To be reviewed.] 


Germany— Bavaria. M.G. Gee. Mtnehen 1 (1905) : 313-854. tbd. 

Der'Kcotakt twlsohen dem Flysob nnd der Holasn im Allgftn. Von A. Roeoh. 
With Map and Plots. 


Neumanns Orts- nnd Verkohrs-Lezikon des Deutschen Reiohs. Vierte Auflage, 
hemusgegebea you Dr. jw. MaxBroesike nnd Wilhelm KsiL Letpsig nnd Wien : 
BibUogmphischen Institnt, 1905. Sise 10 x 64, pp. 1256. Maps and Plane. 
Prim 16s. Sd. 

This standard work, the third edition of which speared some twelve yearn ago, has 
now been considerably enlarged and thoroughly revised. 
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Germany—! Ban. M.G. Ges. Jena 28 (1905) : 1-7. Walther. 

Eini^wtohti^ere Irgebnisee der geologisohen Untenuohung des Harzgebirgee. 

Germany— H es se n Hessler 

Heesleohe Landes- nnd Volkekunde. Das ehomaligu Kurliessen und das Hinterland 
am Ausgange dea 19. Jahrhunderts. In Verbindung mit dem Verein fttr Erdkunde 
zu Caaeel und zablreiohen Mitarbeitom homuagegeben von Carl He— ler. Band I. 
He—ieobo Landoskundc, Erato HElfte. Band II He— iaoho Volkekunde. Mar- 
burg : N. G. Elwert, 1904-1906. Size 0| x 6J, pp. xii. and 582, and xvi. and 662. 
Maps and IUustrrUions. Prior 16a. 3d. 

Germany— Eilaaia. Z. Ges. E. Berlin (1906) : 10-38. Triadrioh. 

Die glaxialen Btausoendea Bteinc-Tales bei Mohlten und des Nei— e-Talea zwisch- 
en Wartha und Camenz, cin Beitrag znr Ulazialforsohung im Uebiet der oberen 
Glatzer Neieso. Von E. G. Friedrich- With Map and Profiles. 

Zealand. M.K.K.Q. Ges. Wim 48 (1905): 629-630. Schneider. 

Vorl&nflgor Berinbt fiber die Ergebninae ciner Htudienreise nacb Island im Bornmor 
1905. Von Dr. Karl Schneider. 

Italy— Upari lalanda. MM, Get. Hamburg 21 (1900) ; 202-205. Soblee. 

Die lAparieeheu Inaelii und ihru Vulkano. Von Dr. bchloe. 
northern Europe— Lapland. La (?., B.8.Q, Paris 18 (1906): 48-50. Rabot. 

Aotiona gdologlqnes dea ddb&oles en Laponie. l‘ar Charles Rabot. With lUustra- 
ffotis. 

Norway, ha G„ 11.8.G . Paris 18 (1906) : 43-48. Rabot. 

Exploration gddlogiqno du Soguofjord supdrieur. Tar Charles Rabot. With Illus- 
tration*. 

Portugal. B.8.G. Lille 46 (1906) : 48-54. Quievreux. 

Dc la defense natnrollo du Portugal et pourqnoi la fusion des Portugais et des 
Espagtiols en lino sonic nation est impossible. Pur C. J. Quievreux. 

Russia. M G. Get. Hamburg 91 (190G): 224-228. Priederiebsen. 

Russian d, Lnnd und Lento. Von Dr. Max Fricdoriehsen. 

Saandliavla— Earthquake. M.G. Get. Hamburg 21 (1906) : 205-207. Petereeu. 

Mitteilungen liber die Erdersohlittornngen in Hkandinavien. Von Dr. J. 
Peterson. 

Scandinavia - Historical. M.K.K.Q. Get. IPtin 48 (1905): 631-633. Bohoener. 

Hat es eine \on<kui!<li navi edit* Einheit gegelran ? Von J. G. Schoener. 

The writer holds that the peoples of Sweden and Norway were differentiated from 
the earliest times of the settlomeut of the peninsula. 

Sweden. Gavelin. 

Grunddragen af Kartbladet Loftahammars Geologi. Akadomisk Afhandling som 
mod tillst&nd afVidtberomda Filoeoflska Faknltetcns i D peals, Matematiskt-Natur- 
vetenekapliga Bektiou for Filoeoflska G radons Yinnande till Offentlig Granskning 
Framstblles of Axel Gavelin Stockholm, 1905 Size 9} x 6, pp. 92. Maps and 
Illustrations. 

United Kingdom— Cornwall Nature 78 (1906)- 306 368 Lookyor. 

Notes on Soino Cornish Circles. By Sir Norman Lookyer, S.O.B., F.n,s. With 
Illustration*. 

United Kingdom - Scotland P.R.8. Edinburgh 26 (1905) : 616 -629. Blyth and Tait. 

Notes on the Ram full on the Drainage Area of the Talla Reservoir. By B. Hall 
Blyth and W. A. Tait. With Map and Diagrams. 

United Kingdom — Scotland . T.R.8. Edinburgh 48 (1905) : pp. 566. Bnohan and Omond. 
The Meteorology of the Ben Nevis Observatories. Part iii. Containing the Observa- 
tions for the years 1893. 1894, 1895, 1896, and 1897, with Appendix. Edited by 
Dr. Alexander Buchan and K. T. Omond. With Diagram *. 

United Kingdom— Scotland . Ohryital and Kaelagan-Wedderburn. 

T.R.8. Edinburgh 41 (1905) : 823 850. < 

Calculation of tlie Periods and Nodes of Lochs Earn and Treig, from the 
Bathymetric Data of the Scottish Lake Survey. By Prof. Chrystal and Ernest 
Maolagan-Weddorbnrn. With Maps. 
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United Kingdom — Scotland. T.B.8. Edinburgh 41 (1905) : 359-866. Faltoner. 

Tho Igndons Geology of the Bathgate and Linlithgow Hill*. By J. D. Falconer. 
With Map. 

United Kingdom— Scotland. Scottish Q. Mag. 98 (1906): 117-134. Mkie. 

The History of the Geography of Scotland. By Sir Archibald tieikie, r.R.s. 
With Mapt and IUuetraiiont. 

On the evolution of the physical features. 

United Kingdom — Scotland. Quarterly J. Geol. 8. 68 (1906) : 40-69. Barker. 

The Geological Structure of tho Hghrr of Eigg. By Alfred Harkor. With Map 
and llluttratione. 

United Kingdom— Scotland. Quarterly J. Geol. 8. 68 (1906): 13 39. Jamieson. 

The Glacial Period in Abordeenshiro and tho Southern Border of tlio Moray 
Firth. By T. F. Jamieson. * 

United Kingdom — Seotland . Baolagan-Wedderburn. 

P.B.8. Edinburgh 85 (1906) . 23* 26 
Seiches observed in Loch Ness. By E. Maolagan-Wedderborn. 

United Kingdom— Seotland. T.B.S. Edinburgh 40 (1903) : 469-509. Koesman. 

Tho Meteorology of Edinburgh. Part iii. By R. (J. Mossmun. With Diagram. 
United Kingdom— Seotland. P.B.8. Edinburgh 85 (1905) ; 609-615. Barmy. 

The Rhiaopods and Heliozoa of Loch Ness. By James Murray. 

United Kingdom— Scotland. T.B.8. Edinburgh 40 (1904) : 885-877. Peach and Htane. 
The Canonbie Coalfield : its Geological Structure and Relations to tho Carbon iferone 
Rooks of the North of England and Central Scotland. By Dr. B. N. Peach and 
Dr. J. Horne. With Map and Scrtion*. 

United Kingdom— flootland. P.B.S. Edinburgh 85 (1905) : 593 G08. Penard. 

Sur les Haroodinds do Lot'll Nobs. Note de M. le D. E. Penard. With Illudratione. 
United Kingdom— Wales. Nature 73 (1906) : 425 426. Galloway. 

The Landslide in tho Rbymney Valley. By Prof. W Galloway . 

United Kingdom- Wales. T.B.8- Edinburgh 41 (1904) : 53-87. Jshn. 

The Glacial Deposits of Northern Pembrokeshire. By Dr. T. J. Jehu. With Plate 
and Diagram. 

Notioed in the Monthly Reoord (May number, p. 501). 

United Kingdom— Wales. Smith. 

The Itinerary in Wales of John Leland in or about the years 1536-1539. Extracted 
from his Manuscripts. Arranged and edited by Lucy Toulmin Smith. London : 
George Bell & Sons, 1906. Size 9} x 7, pp. xii. and 152. Map. Prior 10s. 6 d. net. 
Brings together, from the old topographer and antiquarian’s ‘Itinerary through 
England and Wales,’ tho scattered portions relating to the latter. The descriptions 
are of much interest as supplying a means of comparing the state of things in Wales 
in the sixteenth century with those of later times. The map traees the itinerary, so 
far as it can be made out. 

United Kingdom— Waterway!. Forbes and Ashford. 

Our Waterways: A History of Inland Navigation considered as a branch of 
Water Conservancy. By Urquhart A. Forbes and W. H. B. Ashford. London : 
John Murray, 1906. Size 9x6, pp. xiv. and 386. Map. Price 12s. net. Pre- 
eented by the PubHeher. 

United Kingdom— Yorkshire. Quarterly J. Geol. 8. 68 (1906) : 5-12. Davison. 

The Doncaster Earthquake of April 23, 1905. By Charles Davison bo.d. With 


Amnia and Kurdistan. Globut 80 (1906)*: 41-44. Volland. 

Bilder ans Armenian und Kurdistan. Von Dr. Volland. With IUuetraiione. 

Caspian flea. Natune. Woehensehri/t 4 (1905) : 689-698. fltahlberg. 

Der Karabugas ale Bildnngestatte sines marinen Salzlsgers. Von Walter 
Stahlberg. With Maps. 

China. J. Maneheeter G.8. 81, 1905 (1906) : 18-29. Swallow. 

Tai Yuan h to Hankow : an Overland Trip in North China* By Prof. B. W. 
Swallow. With IUuetrations. 
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China. Imperial Maritime Customs. 1, Statistioal Series. Nos. 3 and 4. Returns 
of Trade (46th Issue) and Trade Reports (40th Issue), 1904. Part ii. — Reports and 
Statistics for each Port. Vol. 2. Southern Ports (with Report on the working 
of the Poet Office). Shanghai : Kelly & Walsh; London : P. 6. King A Son, 1905. 
Bile Ilf x 9, pp. xx. and 685-1015. Maps. 

Eastern Asia— Sakhalin. B. American Q.8. 87 (1905) : 724-726. 

The Partition of Sakhalin. With Map. 

Freneh Indo-China — Oambodia. Aymenier. 

B. de G. historiqm et descriptive (1905) : 48-44. 

Identification do noms de lieux portds sur les cartes publides par M. Marcel dans 
le “ Siam anoien " de M. Foumereau. Par M. Etienne Aymonier. 

Freneh Indo-Ohlna— Cambodia. B.8.G. Rochefort 97 (1905) : 177-18G. 

Le carnet d*un mamouin, Oamhodge. 

India— Bombay. Tour du Monde 19 (1906) : pp. 1-48. Xenant. 

Aux monuments bouddhiques et Jalnas du Girnar (Prdiidenpe de Bombay). 
Par M lto D. Moment. With Map and Illustrations . 

India— Calcutta. J.8. Art* 54 (1906) : 275-298. BueUand. 

The City of Calcutta. By O. E. Buokland. 

India— Ethnology. P.R.8 . , Ser. B. 77 (1906) : 289-241 . RiTers. 

Report on the Psychology and Sociology of the Todas and other Indian Tribes. 

By Dr. W. H. R. Rivers. 

India— Himalayas. Berber. 

Die Erknndung des Mustaghpasses im Karakorum-Himalaya. Yon Aug. C. F. 
Berber. (Sonderabdrubk aus der Zeitsohrift des Deutschon und Osterreiohisohon 
Alpenvereins, 1905.) Innsbruck, 1905. Sise 10} x 7}, pp. [20]. Illustrations 
and Map*. Presented by the Author. 

On a journey carried out by the author in 1903 in company with E. Honigmann. 

India— Himalayas. Alpine J. 98 (1900) : 51-54. 

The Disaster on Kangohenjunga. 

India— Hindustani. Harrison. 

A Manual of Lasoarl-Hindustaui, with technical terms and phrases. By N. 
Harrison. London : N. Harrison, 1905. Size 7 x 5, pp. 116. Prioe 2s. 6d. net. 
Presented by the Author. 

Intended primarily for the use of officers and engineers of steamers carrying Lascar 
crews. 

India— H.W. Frontier. 

Administration Report of the North-West Frontier Province for 1904-1905. 
Calcutta, 1905. Size 13} x 8}. pp. iv., vitl., and 40. 

Indian Oeeau— Xaldive Islands. A trovers le Monde 19 (1906) : 28. — 

Le Oourounement du Sultan doa Maldives. 


Japan. Alpine J. 98 (1906) : 1-15. Weston. 

Mountaineering in the Southern Alps of Japan, and Japanese Mountain Clubs. 
By Walter Weston. Wttl Map and illustration*. 

Malay Archipelago— Seas. Barsn. 

J. van Baron. Die Zeeen van den Indisohen Arcbipel. (Ovorgedrakt nit de 
Enoyolopsdie van N.-I., Dl. iv.) Leyden, 1905. Sise 10} x 7}, pp. [12], Pre- 
sented by the Author. 

Scientific description of the various sea-basins of the archipelago. 

Fsrsla. M.G. Get. Jena 98 (1905) : 8-15. Strauss. 

Ein Ausflug von Kermansohah an den Seimere. Yon T. Strauss. 

Fsrsla. J. Manchester G.8. 91, 1905 (1906) : 1-12. Sykes. 

Some Notes on Journeys in Southern and South-Eastern Persia. By Herbert 
R. Sykes. With Illustration*. 

Russia — Siberia. Patkanow. 

Yersuch einer Geographic und Statistik der Tungusensthmme Sibiriens. Naoh 
den Angaben der Yolksiahlung 1897 besrbeitet von S. Patkanow. [Publications 
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du Oomittf Hongrok de 1’ Association Internationale pour l'Exploration de l’Asie 
Centrals et de rExtrdme Orient X] (Sonderabdrnok ans den IV.-VL Jahrg. der 
Zeitsehrift Keleti Ssemle (Revue Orientale).) 'Budapest, 1905. Sins 9 x 81, 
pp. 204. Presented by th e Author 

Russian Central Asia. Acta 8 . 8c. Fenniom 20, p. 1 (1899) ; pp. 182, etc. TaUqvist. 
Ibn Sa* Id : Kit&b al-mugrlb ft hold al-magrib, Buoh IF. Gesohibhte der Ibttden 
und Fustdtensisehe Biogzaphien. I. Deutsche Bearbeitunjr nebst einem Auttng 
aus al -Kindis Ta’-rih Micr. II. Arabisoher Text mit Anmerkuigen und Registern. 
Von Dr. Knut L. TaUqvist. 

Ihsid was the title of the rulers of Ferghana. 

AFRICA 

Abyssinia. Deutsch. Rundschau G. 28 (1905) : 145-150. Usher. 

Die osterreiohische Expedition naoh Kaffa. Nacb den Mitteilnngen des Ex- 
peditionsmitgliedes Friedrich J. Bieber. Illustrations. [See vol. 27, p. 508.] 

Algeria. La G„ B.8.G. Farit 18 (1906) : 40-42. 

A propos de la position gtfographique d’El Oued. 

British Hast Africa. Globus 82 (1906): 141-144. •stats*. 

Der Elefant in Britisoh-Ostafrika und Uganda. Von W. Sobfitse. 

Cape Colony. Quarterly J. GeoL 8. 82 (1906) : 70-87. Sehwars. 

The Coast-Ledges in the South-West of the Gape Colony By Frof. Ernest H. L. 
Schwarz. [See June number, p. 629.] 

Caps Yerds Islands. Baijona. 

B.S G. Lisboa 28 (1905): 79-84, 120-125, 144-151, 172-178, 278-276, 292-297, S15-821. 

In formates sobre u Frovincia du Cabo Verde. Poi A. Barjona dt Freitas 
Egypt Colvin. 

The Making of Modern Egypt. By Sir Auokland Colvin, etc. London . 

Seeley ft Co., 1906. Size 9 X 6, pp. xiv. and 428. Map and Frontispicov. Frfes 
18s. net. Presented by the Publishers . [Reviewed in vol. 27, p. 622.] 

Egypt— Kile Delta. P.B.1. 17 (1906) : 448-449. Hogarth. 

The Marshes of the Nile Delta. By D. G. Hogarth. [Abstract.] 

Madagascar. La Q., B.8.G. Paris 18 (1906) : 19-23. Bonis. 

Le'muriens et Llmurie. Par Maroellin Boule. 

Madagaaear. Bev. Madagascar 7 (2) (1905) : 440-457. Leprenx. 

Li* voyage de M. Leprenx but la Odte Est. 

Morocco. M.G. Get. Hamburg 21 (1906): 232-284. Fischer. 

Matokko nnd seine wirtschaftliohe Bedentung. Von Prof. Dr. Theobald Fischer. 
Moroooo. Geatta. 

Marokko, Reisesehilderungen von Dr. Siegfried Genthe. Herausgegeben yon 
Dr. Georg Wegener. Zweite Auflage. Berlin : AUgemeiner Yerein fttr Deutsche 
Llteratur, 1906. Size 9x6, pp. xx. and 868. Illustrations. Price 6 m. Pre- 
sented by the Publishon. 

See note on the volume of Dr. Genthe’s travels dealing with Korea (June number, 
p. 644). 

Morocco. Gcntil. 

M talon de Segonzao. Dans le Bled es Elba. Explorations an Maroc. Par Louis 
Gentil. Paris: Masson et die., 1906. Size 9) x 7$, pp. xvi. and 864. Map and 
Illustrations. Price 12 /r. Presented by the Publishers. 

This will be reviewed elsewhere. The author, it will be remembered, was geologist 
to the last Segonzao expedition. 

Portuguese East Africa. 

O Terri torio de Manica e Sofala e a Admin istraq&o da Companhia de Mofaigbique. 
(1892-1900.) Monographia para ser presente no Ooagresso Colonial ^promovido 
pela Soeiedade de Geographla de Lisboa em 1901. Lisboa: Typ. da Oompanhia 
Nadonal Editors 1902. Size 125 x PP- 480 an ^ 110. Maps and IUuetrations. 
Presented by Ike Oompanhia de Mozambique. 

Portuguese Guinea. B.8.G. Lisboa 28 (1905) : 894-404. 

Going. Por A Loureiro de Fonseca. 
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Sahara. La 0., B.8.G. Park 13 (1906) : 52-54. Ohudeau. 

Exploration de M. Chudeau dans le Sahara. With Map . 

Sahm. La G., BA.G. Paris 18 (1906) : 5-18. Gautiar. 

Du Touat au Niger. Par E. F. Gautier. With Map. 

Sahara. La G B.8.G. Paris 18 (1906) ; 30-89. Sohirmer. 

Lee rdiultata ffdographiques de la Mission Saharienno (Mission Foureuu-Lamy). 
Par Henri Sohurmer. With Illustrations. 

Sahara. Globus 89 (1906) : 55-57. Villatte. 

Villattes Forsohungen in der Sahara. With Map. 

South and Hast Afrtea. La G., D.8.G. Paris 18 (1906) : 70-73. Jalla. 

A travers l’Afrique Australe. Par M. Jalla. With Map. 

Sudan. B.8.R. Beige G. 29 (1905) : 350-372, 447 -459. Schoep. 

Quelques considerations sur lu hassin du Tchad. Par A. Schoep. With Maps. 

Togo, eto. M.Q. (ies. Mii, token 1 (1905) : 393-474. Ammon. 

Zur Geologic von Togo und vom Nigerlande. Von Prof. Dr. L. v. Ammon. 
With Map and Illustrations. 

Togo. Globus 89 (1906) : 139-141. Spiffs. 

Bedeutung olniger St&dte* und Dorfnamcn in Deutscli-Togo. Von O. Spies*. 
Tanis— Historical. B. de G. historique et descriptive (1905) : 81-42. Hamy. 

Le maume de Tunis on 1271. ^Jtude do gdographie historique. Par M. le 
Dr. E. T. Hamy. With Map. 

Uganda. Alpine J. 28 (1906) : 45-50. FreshfUld. 

Buwonsori. By Douglas W. Fresh field. 

West Afrtea. B.8. Languedoc G. 28 (1905) : 422-429. Deohambre. 

Lea Moutons do l’Afriquu Oooidentale. Par P. Dechambre. 

NORTH AMERICA. 

Mexico— Sonora. [Bird.] 

Sonora, the Empire Statu of the West Mexican Coast. [Written by Allan T. 
Bird.] Gua>nias: Published liy the Sonora Railway, [not dated]. Size 5} x 8, 
pp. 62. Map and Illustrations. 

United States— Appalachians. Ayres and Ashe. 

The Southern Appalachian Forests. By II. B. Ayres and W. W. Ashe. (U.S. 
Geological Survey, Professional Paper, No. 37.) Washington, 1905. Size 11} x 9, 
pp. 292. Maps and Illustrations. 

United Statee California. Mendenhall. 

Thu Hydrology of San Bernardino Valley, California. By Walter (\ Mendenhall. 

( U.S. Geological Sumn , Water-supply and Irrigation Paper, No. 142.) Washing- 
ton, 1905. Size 9 X 6, pp. 134. Maps and Illustrations. 

United States- - Glacial Xpooh. Aldsn. 

The Dote van l<obe of the Luke Miohigau Glaoior of tho Wisoousin stago of 
glaciation and associated phenomena. By William O. Alden. (U.S. Goologioal 
Survoy, Professional Paper, No. 34.) Washington, 1904. Size 11J x 9, pp. 106. 
Maps and Illustrations. 

United States— Hydrology. Fuller. 

Contributions to the Hydrology of the Eastern United States (U.S. Geol. Survey, 
Water-Supply und Irrigation Paper, No. 145.) Washington, 1905, Size 9 x 6, 
pp, 220. Maps and Illustrations. 

United States— Irrigation. Newell 

Proceedings of Sooond Conference of Engineers of tho Reclamation Service, with 
aooompdnying paper*. Compiled by EVIL Newell. (U.S. Geol, Survey, Water- 
Supply and Irrigation Paper, No. 146.) Washington, 1905. Siae 9 x 6, pp. 268. 

United States— Kentucky. Ulrich and Smith. 

The Load, Zinc, and Fluorspar Deposits of Western Kentucky. By B. O. Ulrich 
and W. S. Tangior Smith. (U.S. Geol Survey, Professional Paper, No. 36.) 
Washington, 1905. Sise 11$ x 9, pp. 218. Maps and Illustrations. 
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United States— Magnetism. Baser. 

Department of Oommeroe and Labor. Coast and Geodetio Survey. Terrestrial 
Magnetism. Results of Magnetio Observations made by the Coast and Geodetio 
Hurvey between July 1, 1904, and Juno 80, 1905. By L. A. Bauer. Appendix 
No. 8. Report for 1905. Washington, 1905. Si se 11} x 8, pp. 105-192. 

United States— Maryland. Maryland Geol. Surv. 5 (1905) : 99-141. Bauer. 

Final Report on the Survey of the Boundary lane between Allegany and Garrett 
Counties. By L. A. Bauer. With Map and Illustration* 

United States— Maryland. Maryland Ocol. Surv. 0 (1905) : 2 19-680. Clark and ethers. 
Report on the Coals of Maryland. By William Bullook Clark, with the collabora- 
tion of George C. Martin, J. J. Rutledge, B. S. Randolph, N. Allen Stockton, W. 

B. D. Pennimnn, and Arthur L. Browne. With Map* awl Illustrations. 

United States— Maryland Maryland Ged. Surv. 5 (1905) : 148-218. Johnson. 

Third Report on the Highways of Maryland. By A. N. Johnson. With Illustra- 
tions. 

United States— Missouri. Bain and Ulrish. 

The Copper Deposits of Missouri. By H. Foster Bain and E. O, Ulrich. CB.UJS. 
GeoL Surv., No. 287. 1905.) Pp. 52. With Sketch-maps and Illustration. 

United States— New Mealeo. Styes. 

Geology and underground water conditions of the Jornada del Muerto, Mew Mexioo. 

By O. R. Keyes. (U.S.Geol. Survey, Water-Supply and Irrigation Paper, No. 128.) 
Washington, 1905. Sise 9} X 6, pp. 42. Maps and Illustrations 

United States— Hew York. Kebhs. 

The Configuration of the Rook Floor oT Greater New York. By W. H. Hobbs. 
{B.U.B. Qeal, 8urv. f No. 270, 1905.) Pp. 96. With Maps and Stations. 

United States— Oregon. American J.8o. 81 (1906) ; 58-66. Hsrthty. 

Some Western Klamath Stratigraphy. By Oscar H. Hershey. 

United States— Pennsylvania. Stone. 

Mineral Resources of tho Elders Ridge Quadrangle, Pennsylvania. By Ralph W. 
Stone. (B.U.S. Geol. Surv., No. 256, 1905.) Pp. 86. With Maps and Illustrations. 

United States— Bio Grande. Sllehter. 

Observations on tho Ground Waters of Rio Grande Valley. By Charles 8. Sliohter. 
(U.8. Geol. Survey, Water-Supply and Irrigation Paper, No. 141.) Washington, 
1905. Size 9} X 6, pp. 84. Maps and Illustrations. 

United States— Survey. B.U.B Geol. Surv., No. 276 (1905): pp. 264. Gannett. 

Results of Primary Triangulation and Primary Traverse. Fiscal Year 1901-5. 

By Samuel S. Gannett. With Map. 

United States— Survey. 

Report of the Superintendent of the Coast and Geodetic Survey, 1905. Washing- 
ton, 1905. Sizo 11} x 9, pp. 348. Maps , Charts , etc. 

United States— Utah. . BontweU, Keith, and Emmons. 

Economic Geology of the Bingham Mining District, Utah. By John Mason Bout- 
well, with a Section on Areal Geology, by Arthur Keith, and an Introduction on 
General Geology by Samuel Franklin Emmons. (U.N. Geol. Survey, Professional 
Paper, No. 88.) Washington, 1905. Size 11} X 9* pp. 414. Maps and Illustra- 
tions. 

United States— Utah. Davis. 

B. Museum Comparative Zoology, Harvard College, Geol. Ser. 8 (1905) : No. 2(pp. 18-56). 
The Wesatoh, Canyon, and House Ranges, Utah. By W. M. Davis. With Plates 
and Illustrations. 

United States— West Coast. Hoi way. 

('old Water Belt along the West Coast of the United States. By Ruliff 8. Holway. 
(University of California Publications, Bulletin of the Department of Geology, 
voL 4, No. 18, pp. 868*286.) Berkeley, 1905. Size U x 7. Charts. Presented 
by the Author. 

CENTRAL AND SOUTH AMXBIOA. 

Bolivia. Alpine J. 88 (1906) ; 19-80. Eoek. 

The Cordillera- de PotosL By Dr. Henry Hook. With Map and Illustrations. 
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Bruit. Rev. Trim. I. Curd 10 (1905) : 280-200. BnaflSo. 

ttpb ^ relatlva tot limitee do Oeari oom o Bio Grande do Norte. Por Matheoi 


OommiaeOo Geograpbioa e Geologioa de S. Paulo. Secc&o Meteorologica. Dados 
oli ma to logio oe do Anno de 1806 (pp 64) ; 1800 (pp. 64) ; 1000 (pp. 86) ; 1001 (up. 
144); I960, por N. J. Belfort Mattee (pp. 180). BOo Paulo, 1800-1004. Sue 
9) X 6). Mope and Diagrams. Presented bg the Commission. 


RtuU—Hthnography. Globus 99 (1006) : 105-108. [Koch.] 

Anfluge der Kunst im Urwald. With Illustrations. 


Brasil and Bolivia. Quarterly J. CM. & 09(10(6): 88-124. Ivans. 

The Books of the Cataracts of the Biver Madeira and the adjoining portions of the 
Beni and Mnaorrf. Bp Dr. J. W. Evans. With Sketch-maps and Plate. 

See vol 97, p 682. 


A Kakchi Will of the Sixteenth Century. By Bobert Burkitt. [Reprinted from 
the Amerioam Anthropologist, vol. 7, No. 2, April-June, 1005.] Size 10 x 6}, pp. 
271*294. Presented ay the Aothor. 


P. Pedro Loseno. Historia de la las Bevoluoiones de la Provinoia del Paraguay 
(1721*1785) Obra inddita. 2 vole. Buenos Aires: Oabaut y Cfa, 1005. Bise 
0 X 6), pp. (vol 1) zx. and 454 ; (vol. 9) 546. Presented by S. A. La/one Queveda. 
The manuseript of this work, by the well-known Jesuit historian of La Plata, was 
offered for sale by Karl Hiersomann of Leipzig in 1800, and acquired by an Argentine 
savant, being here printed for the first time. 


South America— Ethnology. M.Q. Qe*. Jena 28 (1905) : 16-34. Kune. 

’Bitten und GebrAuohe der Lengua-Indianer. Nach Missionsberichteu von 
G. Kune. 


AUSTRALASIA 

Caroline Islands. Deutsoh . Rundschau G. 28 (1005-6) : 07-106, 150-159. Seidel. 

Das Atoll Oleai und seine Bewohner. Ein Beitrag zur Kenntnis Deutsoli-Mikro- 
nesiens. Von H. Seidel. With Map. 

1 *. 

Fi|i: Groat Britain's Colony in the Pacific (‘Star of the Pacific/ No. 1. 
Christmas, 1005.) Suva. Size 11| X 01, pp. 56. Illustrations. 

Hew Guinea. Pratt. 

Two Years among New Guinea Cannibals. A Naturalist’s Sojourn among the 
Aboriginos of Unexplored New Guinea. By A. E. Pratt With Notes and 
Observations by his Son Heury Pratt, and Appendices on the Soientiflo Results 
of the Expedition. London : Seeley ft Co., 1906. Siso 9x6, pp. 860. Map and 
Illustrations. Prios 16s. net. Presented by the Publishers. 

Bee review, voL 97, p 408. 

Hew Guinea. Deutseh. Rundschau G . 28 (1906) : 160 176. Van Hills. 

Reisen in West-Neuguinea. Von J. W. van Hillo. Nach dem Holl&ndisohen. 
With Map. 

Hew Guinea - B arman. Globus 99 (1906) ; 14-15. Stephan, 

^ro^yhe Angaben fiber die Bartini (Neupommern). Von Dr. Stephan. 

Hew South Wiles dithropniogy Parksr. 

The Bufihlayi Tribe : A Study of Aboriginal Life in Australia. By K. Langloh 
Parker. With an Introd notion by Andrew Lang. London : A Constable ft Go., 
1905. Size 9 X 6, pp xxviiL end 156. Fries Is. fid. net. Presented by the 
FttMftftpn. 

Mrs. Paiker gives, from personal study, no exsellsnt aooount of the manners and 
customs of one of tbeleast*known tribee of New Booth Wales, special attention being 
devoted to the women and children. 



QBOGRAPHIGAL L1TBKATUB1 OF THX MOUTH. 


97 


Faeifie Islands. Beurat. 

Goan d'Ocdanomphie fondl k Paris, par 8. A. S. le Prinoe do Monaco (DeuxUtme 
Annde). Lee lies ooralliennea do la Polyndsie. Structure, Mode do formation, 
Fauue et Flore. Par L. G. Seurat (A Muedt Oceanograph. Monaco , Ho. 95, 
1906.) Pp. 16. 

FOLAB 1MH 

Aretie— Bennett Island. Globus 690906); 197. IsMak. 

Koltsohaks Expedition naoh dor Bennett-Insel. 

Arotlo— Zoo. Petermanne M. 69 (1906) : 18-19. I s a dh sen. 

Das palkokrystiflohe Eis. Ton Gnnnar Isaohsen. 

Fdar Bosoaroh. GMm 89 (1906) : 889-891. — — 

Dm Prqjekt Ton Mono fttr die intemationalo Polarforsohung. 


KATHXKATIOAL 0XOGEAFHT. 

Altitudes. Alpine J. 98 (1906) : 80-88. Workman. 

Altitude Measurements by Mountaineers : Praotioal Experiences with the Watkin 
Aneroid. By Dr. W. H. Workman. With lUmetraUon. 


Cartography. 

Service gdographiqne de PArmde. 
Paris, 1W5. Siae 10} X 6|, pp. 46. 
of War. 



sur Us travaux extent* on 1904. 
Pr edat ed I iy the IM Minitier 


Geodesy. Z. Gee. PS. Berlin (1906) : 39-62. Galls. 

Heuere Arbeiten auf dem Gebiete der Erdmeesnag. Von Trof. Dr. A. Galle. 
Surveying and Cartography. Pelt rmannt M. 69 (1906) : 22-28. Hammer. 

Landesaufnahme und Kartographie. Von Prof. Dr. E. Hammer. 


FKTUOAL AMD BIOLOGICAL GBOGBAFKT. 


Geomorphology. Goem and 8olUs. 

The Face of the Barth (Dm Antlits der Erde). By Eduard Suess. Translated 
by Hertha B. O. Sollas, under the direction of W J. Sollas. Vol. 9. Oxford : 
Clarendon Press, 1906. Sixe 10 x 7, pp. vi. and 556. Maps, Diagram , and 
llluetrationt. Price 25s. net. Protected by the PvbUthert. 

The first volume was reviewed in June, 1905 (vol. 95, p. 665). 

Hydrography-Tides and Waves. Wheeler. 

A Praotioal Manual of Tides and Waves. By W. H. Whoolor. London : Long- 
mans & Co., 1906. Size 10 x 6}, pp. viii. and 202. Price le. 6d. net. Presented 
by the Publishers. 

Limnology— Belches. T.B.B. Edinburgh 41 (1905) : 599-649. Chrystal. 

On the Hydrodynamioal Theory of Seiohee. With a Bibliographical Sketoh. By 
Prof. Chrystal. 


Meteorology. Btfmstein. 

Leitfaden der Wetterknnde : Germeinverstandlioh bearbeitet von Dr. B. Bometein. 
Zweite Anflage. Braunschweig : F. Vieweg und Bohn, 1906. Size 9} x 6, pp. 
xii. and 280. Maps and Plates. Pries 6s. 


Meteorology. Met. Z. 98 (1906) : 58-67. Ooekel. 

Ueber den Ionengehalt der Atmosph&re. Von A. GookeL 


Meteorology 

Arkie. MdtemaMh K. Brnnsk. Vet A. t Stockholm 9, No. 7 (1995) : pp. 15. 

Lea gradients vmtftoaux de U tempdratore dans lei minima et lee mnxima baro- 
mdtnguee. Far S. Grenander. With Diagram. 


Meteorology. Met. Z. 98 (1906): 82-86. Mann. 

Der Pulseohlag dot Atmoepbhve. Von J. Hann. 

Meteorology. did et Terre 98 (1906) : 567-57% MergmeU. 

L'dtafc aotuel et Pavenir de la Mdtdbrologie maritime, Par 1% HergeeelL 
Bktearolegy. JfonOU Weather Bee. 88 (1995): 488-489. Mouse. 

Sonnding and Pilot baBoofife over the ocean. By IL&B. the Prinoe of Monaco. 

No. L — July, 1906.] h 
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Meteorology. Mem. y Rev. S. Oi. “ Antonio Abate ” 17 (1902) : 58-G1. Moreno y Anda. 

SI deorecimiento de la temj>er&tura oon la altitud. Por M. Moreno y Anda. 
Meteorology. Petermanm M. 52 (1906) : 20 -22. Supan. 

Die Brfomohung der hoheren Luftsohiohten liber dem Atlantiaohen Ozean im 
Sommer 1905. Yon Prof. Dr. A. Supnn. 

Meteorology— Olondi. Monthly Weather Rev. 88 (1905) : 488. Proetor. 

Standing Olonda among tbe North Carolina Mountains. By Frank W. Prootor. 
Ooeanograpby. P.R.L 17 (1906) : 547-551 . Monaco. 

The Progpees of Marine Biology. By H.S.H. Albert I., Prince of Monaco. With 
IUuetratione. 

Oceanography. Ann. Ilydrographie 84 (1906) : 66-72. Nathansohn. 

Vertikale Wasserbewegung und quantitative Verteiluug des Planktons im Meere. 

Yon Alexander Nathansohn. 

Ooeanography— Atlantic. C. Rd. 142 (1906): 116-117. Ohevallier. 

Oonranta marine profonds dans l'Atlantique Nord. Note de A. Ohevallior. 
Oceanography— PaeiAe. flint. 

A Contribution to the Ooeanography of the Pacific. Compiled from data collected 
by the United States steamer Nero while engaged in the survey of a route for a 
Trans-Paclflo Cable. By James M. Flint. (B. United Staten Nat. Museum, No. 
55,1905.) Pp. 62. With OharU and Plates. 

Ooeanography— Bed Bee. C. Rd. 142 (1906) : 410-412. Oravier. 

Bur la fauno annelidienno de Id Mer Rouge ct ses afliniteu. Note de C. Gravier. 
Physical Geography. Tarr. 

. New Phyeioal Geography. By Ralph S. Tarr. Now York: the Macmillan Co. : 
London: Macmillan & Co., 1905. Size 7$ x f>J, pp x\i. und 458. Mape and 
Illustrations. Price 4s. (Id. net. Prenented by tin Publishers. 

Idamology. J. Cell, of Science^ Tokyo 20 (1905) : Article 9 (pp. 18). Kusakabe. 
Modulus of Elasticity of Rooks and some Inferences relating to Seismology. By 
6. Kusakabe. With Plates. 

SelemMegy. Terrestrial Magnetism 10 (1905 )■ 81 9(1, 177-189. Bsid. 

Records of Seismographs in North America and the Hawaiian Islands. By H. F. 
Bold. 

Zoogeography. M.G . Gee . Miinokt n 1 (1905): 1155-370. Lamport. 

Dcr houtige Stand dor zoogeographischen Forschung. Yon Dr. K. Lamport. 
Zoogeography— Bird Migrations. Hfibner. 

Am. K. Leopold.-Garolin. Dcutsch. A. Naturfursdur 84 (1905) : 809-409. 
Wotterlagen und Vogel zug. Die Rotkehlchen-Wundmingun an dor deutachcn 
Osteeckfiste und fiber den europhisohen Kontinent. Von Prof. Ernst Hfibner. 
With Diagram * . 

AHTXBOPOGZOG&APHY AND HISTORICAL OROGRAPHY. 

Colonies. Snpan. 

Die territorials Knt wick lung der Enropifcischcn Kolonien. You Prof. Dr. Alexander 
Bupan. Gotha: Justus IVrfhes, 1906. Bizo 11 x 7$, pp. xii. and 844. Mape. 
Price 12m. Presented by th^ Author. [To be reviewed J 

Qommoroial Geography. Halle. 

Die Woltwirtsubaft. Kin Jahr- und Lcsohuob. Herausgogobou von E. von Hallo. 

1. Jahrgang, 1906 ; 1. Toil. Internationale Uebenicbtcn. Leipzig und Berlin: 

B. G. Tenbner, 1906. Size 111x7}, pp. viii. and 866. Pries 6m. Presented by 
the Publisher. [To be reviewed.] 

Sociology. Galton and others. 

Sociological Papers. Volume 2. By Francis Galton, P. Geddes, M. E. Sadler, 

K. Woatcrmarok, 11. Hoffdiog, J. H. Bridges, and J. B. Stuurt-Ulennie. London : 
Macmillan A Co., 1906. Size 10} X 7, pp. xiv. and 812. Price 10s. 60. Presented 
by the Sociological Society. 

Prof. Geddee continues his discussion on the scientific study of tho city, commenced 
in voL L 
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BIOGRAPHY. 

Hordsnskittld. Ada 8. 8c. Fenniem 91 (1908) [Appendix]: pp. 29. Imuij, 

Minnestel ofver profecsorn friherre Adolf Erik Nordenskiold, hallet rid Finska 
Vetenskaps-Societeten* irshogtid den 29 April 1902 af Wilhelm Ramsay. With 
Portrait 

Biohter. M.Q. Gts. Munch™ 1 (1905) > 371- 892. Gfnthcr. 

Eduard Biohter. Yon Siegmund Gtinther. With Portrait 
Biehthofen. — . — . 

Geddohtnisfeier der Gesellsohaft fiir Erdkunde zo Berlin ftlr Ferdinand Freiherr 
▼on Richthofen, 29. Oktober 1905. Size 10} x 7, pp. 26. Portrait. 

Bantarem. d*Boa. 

B.8.G. Lisboa 28 (1905) : 5-20, 70-78, 114-120, 188-148, 165 171, 245-250, 
277-282, 809-814, 857-360, 404-413, 421-443. 

Algnmaa cartas ineditaa do Visoondo de Bantarem, com uma introdaoQflo e notaa. 
Por Vicente Almeida d’E$a 

OEWBBAL. 

Educational. G. Anseiger 6 (1905) : 267-272. Altai. 

Drei Jahre Erdkunde in den Oberklamen einer Obertealeehule. Von Dr. Otto 
Ankel. 

Educational. G. Ansrtgcr 6 (1905) : 272-875. flacker. 

Reformbeatrebungen im ftemdsiichen Erdkundeunterricht. Von Heinrich Fiaeher. 
Educational School World 7 (1905) : 408-412. Gr e gory and Smith. 

Geography in Seoondary Soboola. Regulations of the Board of Education. I. 
By Prof. R. A. Gregory. II. By T. Alford Smith. 

Educational— Maps. /. of G. 4 (1905) : 373-377. Goode. 

A Model Seriei of Base Maps. By J. Paul Goode. With Diagram. 

On a series of outline maps by Lieut. -Col. Staggmeier of Copenhagen. 

Geography. J. of G. 4 (1905) : 380-890. Baber. 

The Scope of Geography. By Zonia Baber. 

German Oolonies. Globus 89 (1906) : 77-82. Singer. 

Der Stand der geographisohen Erforsohung der deutsohcn Sohutsgeblefee. Von 
H. Singer. 


NEW MAPS. 

By E. A. REEVES, Map Curator , B.G.S. 

EUROPE 

England and Walts. Grdnanoe Inrrey. 

OmnAEon Sijbtvt or Evolavd avd Walvs Sheets jpubliahed by the Director- 

General of the Ozdnanoe Surrey, Southampton, from May 1 to 31 ; 1906. 

1-inch (third edition) : — 

In outline, 208, 225, 288. la sack (engraved). 

Printed in colours, folded in eorer or flat In shee)a(258 and part of 259). Price, 
on paper, la 6cL; mounted on linen, 2c. each . 

6-inch— County Maps— (first revision) 

Brecknockshire, 87 hj. Carmarthenshire, 43 v.n. Devonshire, (4a n.w. and aw.), 86 
aw., 48 an., 47 v.n, 56 v.w, 66 v.w, v.v, aw., 67 v.w, 68 aw. f am, 79 am, (88 an. 
and 95 v.m), 99 v.n., (108 v.w. and aw.). L i n c oln s h i r e, 77 v.w., 109 v.w, 186 an., 
141 v.w., v.a. 9 aa, 142 av, 147 an., 148 vjl, s.w., 154 v.w. Horfolk, 59 aw., 69 
aw., 77 v.w, 96 v.w, 98 v.w, 99 v.w, am, 100 v.w, aw. Suiblk, 4 am, 8 v.w, 

9 v.w, am, 10 v.w., v.n, aw, 18 v.m, 19 v.v. Warwickshire, 25 aw, 26 mm. 84 
aw, 87 v.m, am Yorkshire (First Revision of 1891 Survey), 299 v.w. la each. 
25-inch— County Maps (first revision) 

Cardiganshire, XXIX. 16; XXXVIL 4, 8, 12; XXXVIIL 5, 9; XLIV. 8, 4. 
3a sack. XXXVII. 11; XXXVUL 14. la 64. each. Carmarthenshire, XU 
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nv HAPS. 


8,4; XIII. 8, 14 ; XXII. 6, 14, 15, 16; XXIII. IS, 14, 15, 16; XXIV. 18, 14, 16, 
18 ; XXV. 18, 14, 15, 16 ; XXVI. 18, 14, 16 ; XXVII. 18, 14 ; XXX. 2, 8, 4, 6, 6, 
7, 8, 8, 10, 11, 12; XXXI. 5; XXXIL 8; XXXIV. 2, 4, 6, 6; XXXV. 1, 2, 5. 
mmim*, XXXIX. 8, 6, 8, 7, 0, 10,18, 14, IS I XL. 1 , 6, 9, 18 , 14, 15, 16; XL 8, 
8,4, 6,7, 8,10, 14, 10, 16 ; LIL 9 ; LXIII. 1, 8, 6, 11, 12, 18, 16; LXIV. 1, 5, 9, 
5; LXXV. 1, 2, 8. 4, 5, 6, 7, 8, 10, 11, 12, 18, 15, 16; LXXVL 1, 6, 9,18; 
LXXXV1IL 1,5,0, 18 ; GXXXIIL 2, 8, 6, 9, 10, 15 ; CXXXVI. 2, 4; OXXXVU. 
1,(2 and 8X5.6,10. UaMlnihln.L. 8, 12 ; L1X.4; LX. 8,15; LXII. 1, 4,8, 
18, 18. 16; LXUL 1, 2, 8, 4, 6, 7, 8, 9, 10, 11, 12, 18, 15, 16; LXIV. 6, 10, 1L14; 
LXXVL 1,2, 8, 0.7, 0, 10, 11, 18, 14, 15, 16; Horfolk, IV. 15, 16; IX. 4, 12; X. 8, 
0,7; XVII. 12; XVIII. 1,8,5,8,14; XXVI. 4, 12, 16; XXVIL 1,2, 8, 6, 6, 7, 9, 
10, 11, 18,14,10; XXXVIL 4, 8, 12, 16 ; XLIX. 4, 8, 18, 16 ; LXL 8; LXVL8, 
7,9,10.11,18,14,15; LXXII.8,12; LXXIII. 1,5,10, 14, 15 ; LXXVIIt l; 2, 8, 
7; LXXX. 6. Suffolk, II. 1, 2, 8, 7; Yorkshire (First Revision of 1891 Survey), 
OOLX. 16; OGLXIV. 15; OCLXVI. 10, 13; OCLXXVII. 8; OOLXXVII1. 6, 
7, 10, 11, 14, 10. 8*. each. 

(F. Stanford , London Agent.) 


end Wales. Oeologioal Survey. 

Map of the British Islands. Scale 25 miles to 1 inch. Price , coloured, 2 $. ; tm- 
coloured. If. 

This map will be issued to educational authorities, universities, and schools at 
reduced prioes— 1«. per copy coloured, and 6d. unooloured, provided not lees than 
SO copies of either are taken at one time. v 

Applications for maps at the reduoed prices must be made diroot to the Ordnance 
ftnrvey, Southampton. 

(X Stafford, London Agent.) 

Germany. Hauers. 

Versuoh einer Karte dor alten llandolsstrasMon in Deutschland. Yon F. Hauers. 
B6ale 1 : 1,500,000 or 1 inoh to 23'G stat. miles. 2 sheets, Vetermanne Mitteilungen, 
Jahrgsng 1906, Tafel 6. Gotha : Justus Perthes, 1906. Preeented by (ho Publisher. 

This map aooompanies the author’s paper in the March number of Vetermanne 
Mitteilungen upou the history of the old German trade routes. It is an outline-map 
only, on a fairly large scale, measuring 31 x 38 inches, and shows the early trade 
routes iu red. These lines are distinguished, as to their character and importance, by 
the symbol by whioh they are represented. 


Russia. Peuoker. 

Die Eisenbahnen des euroittisohen Russland mit Theilen der angrenzenden 
Lander und Klein- Asians. Neu bearbeitet von Dr. K. I’euoker. Seale 1 : 6,886,000 
or 1 inoh to 100 stat. miles. Vienna : Artaria & Co , 190G Price 1.50m. Preeented 
by the PMieher* 

A new edition of a useful little railway map of Russia, printed in oolours. In the 
north-east und south-east comers of the map an alphabetical index to the various 
railway lines is given, whioh will be useful for reference. 


Turkey- Topographies! Section, General Staff. 

Map of Turkey. Boale 1 : 250,000 or 1 inch to 8 9 stat. miles. Sheet : Constanti- 
nople. London : Topographical Section, General Staff, War Office, 1906. Price 
2s. 6d. Preeented by the Director of Military Operation*. 


The area inoluded in this sheet extends from lat 40 c 35' N. to 41° 25* N.,and from 
long. 27° 40' E. to 29° 20' E Constantinople and the Bosphorus thus appear on the 
eastern side of the sheet Land relief is shown by approximate contours in brown, at 
100 feet intervals; water, including river and sea names, in blue ; forest areas, green; 
and the rest of the map is in blaok. Tbo general effect is very satisfactory. It is 
intended that the map should eventually include the whole of Turkey, but this will 
take considerable time. 


Pale sti n e . Mackinder. 

Stanford's new orographioal map of Palestine. Compiled under the direction of 
H. J. Mackinder, m.a. Boale 1 : 258,440 or 1 inoh to 4 stat. miles. 

Edward Stanford, 1906. Price 16f. Preeented by the PuMUher. 


Tills forms one of the series of orographioally coloured wall maps, prepared 
under the superintendence of Mr. H. J. Muokinder, and now being publish^ by 



HIW MAPS. 


101 


Mr K. Stanford. Numerous sources of Information have been taken tdnatafi of 
in the preparation of this map, especially the surveys of the Palestine Exploration 
bund. It is satisfactory to find that land elevation is shown by wUfts and tints 
of brown only, instead of men and brown as is frequently the ease, although In the 
Dead sea depression it has wen found neoesssry to employ another tint, i«| a neutral 
tint has been selected for this, as green so easily suggests vegetation. An in the 
previous maps of the series, the names are printed in an almost transparent grew, 
which enables a fair number to be inserted without Interfering with the graphle 
appearance of the map. The depth of the sea is indicated by tints of bine. Old 
Testament, New Testament, olassfoal, and modern place-names are dlstingnisM by 
the style in which they are printed. 

flechnan. Topofmfhleal4iet&&» Chnsraijtiaff. 

Province of Ssfl-Oh'uan (Eastern sheet). (Provisional issue without hills.) Com- 
piled in the Topographical Seotion, General Staff. Scale 1 : 1^000,000 or 1 inch to 
15 8 stat. miles. London : Topographical Section, General Staffs War Offloe, 1906. 
Price 2s. 6 Id. Presented by the Director of Military Operations. 

Although only a provisional issue, without hills, this sheet contains a large amount 
of information, and no pains have been spared to render it as complete as tiro scale will 
admit A reference to the li«t at the foot of the sheet shows that no less than twenty- 
eight different authorities and sources of information have been utilised in compiling 
the sheet. Special attention lias been paid to the nomenclature, and an explanation 
of the usual terminations is given. The sheet ia printed In colours, and extendi from 
lat. 28° N. to 38° N., and from long. 108° E. to 111° E. 

um 

Map of Africa. Compiled in the Topographical Section, General Staff Seale ' 

1 . 1,000,000 or 1 inch to 15 8 stat. mQes. Sheet 84, Nonvelle Anvers. Topo- 
graphical Seotion, General Staff, War Offloe, 1006. Price 2s. Presented by the 
Director of Military Operations. 

Africa. Vraunbergcr. 

J&hrliohe Begenmengen auf dem Festlando von Afrika. Gezeiohnet von Georg 
Fraunberger. Scale 1 : 25,000,000 or 1 inch to 894 5 stat. miles. Petermanns 
Mitteilungeu , Jahrgang 1906, Tafel 7. Gotha: Justus Perthes, 1906. Presented 
by (he Publisher . 

In the preparation of this most useful general rainfall map of Afrioa, the author 
has consulted the best available souroes of information. These he refers to in his 
paper, “ Studion fiber die j'ihrlichen Niedersohlagsmengen des afrikanisohen Konti- 
nents," which the map accompanies, and which gives a valuable rfaumf of our present 
knowledge of the subject. The geographical basis of the map is the map in Stieler’a 
Hand Atlas, and upon this the annual rainfall is indicated by twelve different tints. 
Stations where actual measurements are made are indicated, and insets on enlarged 
scales are given of the Kameruns and East Afrioa. In many parts of the continent 
as yet little exaot information exists for constructing a mapAr {his kind, but the rapid 
opening up of the continent renders it now possible to arrive at p janoh better general 
idea than was ever possible before. 

Egypt. Survey Department, Cairo. 

Map of Egypt. Scale 1 : 50,000 or 1 *8 inch to a siat. mile. Sheetat s.u.. Nos. x.-n., 
n -I., n.-n., iiL-ii. t xxiv.-vi. and vu. f xxul-viu. Cairo : Survey Department, 1906. 
Presented by the Director-General, Survey Department, Cairo. 

AMERICA. 

Canada. Sept of the Interior, Ottawa. 

Sectional map of Canada. Scale 1 : 190,080 or 1 inch to 8 stat miles. Sheet 24, 
Lake* of the Woods, revised to March 24, 1906. Ottawa: Department of the 
Interior, Topographical Surveys Branch, 1906. Presented by the Canadian Depart- 
ment of the Interior. 

GENERAL. 

World. SttaUr. 

Neunten, von Grand aus neubearbeiteten und neugestoohenen Anflage von Stieton 
Hand-Atlas. 100 Karten auf 200 Seiten mit 162 Nebenkarten in Kupfentich und 
einem alphabetisohen Yerseiohnis aller im Atlas vorkommenden Namen (ungefihr 
240,000 Namen entbaltend) herausgegeben von Justus Perthes’ GeograpbJaohen 
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Anctalt In Gotha. Lioferung 1. Gotha : Justus Perthes, 1906. Vriee 60 j>/. 
each part. 

Although leas than a year haa passed ainoe the completion of the laat edition of 
8tleler*i Hand-Atlas, a new edition has already been oommenoed. Thii is a clear 
indication that the atlas is, as it deserves to be, atill extremely popular, and that the 
pains that have been taken to maintain for it a high standard of excellence and 
reliability is appreciated. In the geographical world changes are continually taking 
place— alterations in boundary-lines, new and more exact surveys, polar explorations, 
and other events, are constantly rendering map revision and correction necessary, and 
recently this has perhaps been more than ever the oase. The Russo-Japanese war and 
new boundary snrveys in Africa and elsewhere have already put some or the sheets of 
this atlas out of date. There is no alteration in tho general appearance of the maps 
in this edition, but they are all being oarefully revised and corrected. The first part, 
which has jnst appeared, contains— Sheets : 15,Ostalpen (Alpenlander, ostliehes Blatt), 
1 : 935,000, by C. Shearer and H. Habonicht; 42, SUd-Skandinavien, 1 : 2,500,000, by 
O. Sherrar; 72, Afrika, 1; 750,000; 4, Kongo, Deutsch-Ostafrika, etc,, by O. Baricli. 
In addition to these, the papt contains the first seotion of the alphabetical index. 

Upon sheet 72 the corrected position of Lake Albert Edward is given, together 
with the newly delimited boundary-line between Uganda and German East Africa. 


OK AXIS. 


Admiralty Charts. 
Charts and Plans 
March and April, 
No. Inohas. 
8552 m = 3*47 
1846 m =10 0 
3844 m « 1*23 
8559 m = 2*75 
8544 m = 5*96 


Hydrographic Department, Admiralty, 
published by the Hydrographic? Department, Admiralty, during 
1906. Pretented hy the Ilydrographer , Admiralty . 


8541 m : 
808 m 


2*9 


1812 

699 m = 6*85 
840 


2198 

1179 m 
555 m 
3507 m 
3560 m 
8561 m 


= 0*5 
* 1*4 
= 14-0 
= 87 
= 0*72 


1898 m a 0*97 


8824m . 
1701 m = 

8470 m : 
1498 m « 

2724 

818 


(0*491 
18*0 I 

? 2*421 
(1*82/ 
/ 0*8 \ 
\ 1*21 / 

var. 


27821 


■-BW 


White sea Approaches to Shnya rivor. 8s. 

Franoe, south ooast : — Villefrancbo bny. 2 k. 

San Domingo, north ooast : - Mont e Cristi bay and approaches. 2s. 

Philippine islands Bolinao harbour and approaches. 3s. 

China, east coast Mire bay : —Starling inlet. Crooked harbour, 
and Double havon. 4s. 

Korea, south-east cooBt Masampo and Pu To channel. 3s. 

New Zealand, north island Lambton harbour and Evuiir 
bay. 8s. 

Plans on tho coast of Chile. New Plan Tongoi bay. 

Plans on the east ooast of Chile. Plan added : — Port Taltal 

Nioobar islands. Plans addod: — Mus anchorage, Homipoh 
bay. 

Skotoh-plan of anohorages botween Mindinao and Celebes. New 
plan Channels between Tangulandang and Uuang. 

England, west ooast : — Bristol ohannel. 5s. 

Norway Dolm Sund to Lyngvmr. 2s. 6 d. 

Africa, north ooast Marsa Matruh. 2s. 

Haiti or San Domingo San Pedro de Macons. 2s. 

South America, east ooast : -Entrance to tho rivers Parana and 
Uruguay. 2s. 

Chile. Plant on tlie east ooast of Chiloc island Port Quellon 
and approach 2s. 

India, west Aoost Maidive islands, Mile and Fadiffolu atolls 
(Plan Male anchorage). 4«. 

Anchorages on the west ooast of Sumatra : — Rigan and Ohalang 
bays, Tabekat bay, Tarnsan bay. 2s 

Cplebss. Baton strait South Narrows, North Narrows. 2s. 

Japan, south-west islands. Plans in Tanega shima and Kuehino- 
yerabu shima Nishi no amate wan, Mage shima Shimama 
road, O ura, Kuchiuoyerabu shima, Kuohinoyerabu wan. 2s. 

Plans of bays and posts in Candia or Crete. New plan Sitia 
bay. 

River St, Lawjenoe. Tho Traverses. New plan • Beanjeau 
ohannA, West Narrows. 

Eastern archipelago. Plans of anchorages in Bali, Lombok, 
Sumtawa, and adjacent islands. Plans added Began bay, 
Badung road. 
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Lncbos. 

Eastern archipelago. Harbours and anchorages between Bali 
and Timor. New plan : — Gyrus harbour. 

057 m = 144 Torts in the Philippine islands. Plan added : — Port Benge. 

(/. D. Potter, Agent.) 


2406 Monte Oristi bay. Plan! 

on this sheet. f 

1270 Chile Herradura de Car- ) 
rizal to Grande point. Plan 1 
of Port Taltal on this sheet 
3.392 Port Bolinao. Plan on 1 
this sheet. 

1428 Plan of Lambton har-' 
hour on this sheet. ' 

1179 England, weet coast 
Bristol ohannel. 

374 Baa Bulan to Alexan- 
dria. Plan on this sheet 
Morsa Matru. 

2859 Plans on the south coaHt 1 
of San Domingo. Plan on 
this sheet: — Son Pocm> de 
Maooris bay. 

1938 South America, 
ooast River Uruguay from 
Martin Garoia to Taysandu 
and Salto Grande. 

2760 Aoheh head to Tying- 
kok bay. Plan on this 
sheet : — Rigas bay 
2284 Plans of anchorages on 
the west coast of Sumatra, j 
Plan on this sheet: — Tabe-\ 
kat bay. ’ 

2196 Sketch plan of anckor-ljj ew 
ages in the southern part 1 
of Celebes. Plan on this 
sheet :— Buton road. 


Oharts Oaneellsd. 

Osaosllsd bv 

PlanlNew plan. 

Monte Cristi bay and approaches 


New plan. 

Port Taltal 

New plan. 

Bolinao harbour and approaches . . 
New plan. 

Lambton harbour and Evans bay . . 
New chart. 

England, west coast Bristol channel 
New plan. 

Mama Matruh 


New chart 

San Pedro de Maooris 

New charts. 

Entrance to river l’arani and Uruguay . 
Uruguay river, part# I- and II. . . . 
Uruguay river, paiis III., IV., V. . . 

New ohart. 

Anchorages on the west ooast of Sumatra, 
Rigas, and Ohalaug bays, Tabokat 
bay, Tarusian bay 


Buton Btrait, 
Narrows . 


South Narrows, North 


8344 

699 

3559 

808 

1179 

3197 

3560 

3561 
8549* 
8550* 


1701 


8470 


Oharts that have received Important Oerreetlans. 

No. 469, Spain Port of Alicante. 2819, France :— Oiotat and Sana ry bays with 
adjacent roadsteads. 1744, France Gulf of St Tropes. 847, Cyprus : — Fama- 
gusta and Salutnis, Famagusta harbour. 331, United States, east ooast Wassan, 
Ossaban, St. Catharine’s and Sapelo sounds. 3005, Gulf of Mexioo :— Tortugaa 
harbour and approaches, 1318, Chile :— Port of Valdivia and approaches. 1697, 
Africa, west coast :— Garraway point to Growa point 625, Africa, west coast 
River Congo from the entrance to Matadi. 2899, Indian ocean islands : — Chagos 
archipelago to Madagascar. 3, Indian ocean islands : — Chagos arohipelago. 4, 
Indian ocean islands : — Principal groups of the Chagos archipelago. 942a, Eastern 
arohipelago : — Eastern portion, Sheet I. 9425, Saltern ar chip el a go F i Oihmi 
portion, Sheet II. 2575, Celebes Celebes sea, eastern part. 2578, Philippine 
islands Eastern part of the Sulu or Mindoro sea. 2243, Japan ; — Noto peninsula. 
993, Japan Anchorages in Yozo island. 2726, New Zealand Manukau harbour. 
2532, New Zealand Sheet ix. 90-mile beach to Otago. 8497, England, east 
ooast :-rHull road. 1758, Spain, west coast Arose and POntevedra bays. 8408, 
Leeward islands : — Puerto Rico. 1751, South Amerioa, east coast Sauotf point 
to Martin Garoia island. 2839, United States, west ooast : — Colombia river* 038, 
Africa, west ooast:— River Congo and adjacent creeks. 1881, Indian ocean 
islands: — Cargados Oarajoc shoals. 3296, Plans in Timor e — Koepang bay and 
approaches, Koepang road, Hansisi anchorage. 466, China, east coast : — 
Pagoda anchorage and approaches. 452, Japan Teso island with adjacent 
straits. 

(J. Vetter, Agent.) 

• See Bi-monthly List, January-February, 1996. 
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taifiUa Ocean. Meteorological Office. 

Meteorological Chart of the Indian Ooeaa north of 10° 8. let. and Bed Sea for 
May and June, 1906. London: Meteorological Office, 1906. Price 6 d. Preeented 
by the Meteorological Office. 

Liverpool Bay. Belam and Aahton. 

Chart of Liverpool Bay. Surveyed by Commander Henry Belam, m.v.o., b.n., 
Marine Surveyor, and Henry G. G. Aahton, f.r.g.b , Assist. Marine Surveyor, 
Money Pooka and Harbour Board, 1905. Scale 1 : 36,000 or 18 inoh to a a tat. 
mile. Liverpool : Money Dooka and Harbour Board, 1905. Presented by Henry 
O. 0. Aehton f E»q, 

Money Elver. Belam and Aahton. 

Chart of the Biver Money, from Book LighthouBo to Eaatham and Ganton. 
Correotlona to 1906. By Commander Henry Belam, m.v.o., ji.v., Marine Surveyor, 
and H. G. G. Aahton, f.h.q.s., Aaaiat Marine Surveyor, Mersey Pooka and Harbour 
Board. Scale 1 : 18,000 or 3 58 inohea to a atat. mile. Liverpool, 1906. Pre- 
aarted by H.0. G. Aehton, Eeg. 

Berth Atlantic. IT.8. Hydrographic Ofloe. 

Pilot Chart of the North Atlantic Ocean for June, 1906. Waahington: P.S. 
Hydrographic Offloe, 1906. Preeented by the UJB. Hydrographic Office. 

North Atlantic and Mediterranean. „ Meteorologieal Offioe. 

Pilot Chart of the North Atlantic and Mediterranean for June, 1906. London : 
Meteorolofioal Office, 1906. Price Qd. Presented by the MeUordogtcal Office. 

North Paoifia. V J. Hydrographic Offioe. 

PBot Chart of the North Paoiflo Ocean for June, 1906. Waahington : U.S. 
Hydrographic Offloe, 1906. Preeented by the U.8. Hydrographic Ofice. 


FHOTOOBAYHI. 

Britlah Baat Africa. Woodhonae. 

Thirteen photogrAplia of the Tana river, Britlah Eaat Africa, taken by Alfred 
Woodhouac, Uaq. Presented by T. W. Barber , Etq. 

An interesting act of photographa taken by Mr. Alfred Woodhouae during hia 
surveying expedition up the Tana river laat yoar. In addition to the photographs, 
Mr. Woodhonae haa preaented the Society with a tracing of the largo-scale chart 
whioh he and Mr. T. IV. Barber, who accompanied him, made, and which gives a 
oonalderable amount of detailed information oonoerning the oourae of the river. The 
photographa are well taken, and give a good idea of the aoenery of thia part of Eaat 
Africa. Those of native typea are specially interesting. 

(1) Mouth of the Oii and Tana at Elpini ; (2) Launch Mongolia , used by the expe- 
dition ; (8) Hargatso rapids ; (4) Guyo, the ohief of the river Gallos, and nis aide-de- 
camp; (5) Guyo’s wife and two sisters at Oda Boruruba; (6) A Waboni ohief, hia 
mother, and two village belles ; (7) Camp at Gurura ; (8) View of the Tana, 800 miles 
from the aoaat; (9) Ariti; (10) Launch Mongolia , mooiod at junction of Tana river 
and Belezo canal; (11) Hameye, a Pokomo village; (12) The ohief of Marumbini; 
(18) The old Tana bed, now nearly Ailed up, ainoe the cutting of the Belezo canal. 

Gamble. Viner. 

Photograph of King Muaua Melea, ohief of McCarthy Island, Gambia, with hia 
ohief headsman ana exeoutioner, taken by C. O. Viner, Esq. Preeented by C. C. 
Viner , Eeq. 


NJL— It would greatly add to the value of the ooUeotton of Photo- 
graphs whioh has been established in the Map Boom, If all the Fellows 
of the Seatety who have taken photographa during their travels, would 
forward oopiee of them to the Map Curator, by whom they will bo 
acknowledged. Should the donor have purchased the photographs, it 
will be uasfol for reforenos if the name of the photographer and hie 
eddreee ere given. 
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TRAVELS ON THE BOUNDARIES OF BOLIVIA AND PERU.* 

By Baron XBLAND NOBDjfafBKtOLD. 

The travels in South America, the arohmological and ethnographical 
results of whioh I am about to describe, were undertaken by Dr. Nils 
Holmgren (a zoologist) and myself during 1904 and the early part of 
1905. In the start of the 'enpedition Mr. D. de Bildt, one of our generous 
patrons, also took part. The field of our researches was the Peruvian- 
Bolivian plateau, previously visited by many investigators, lying north, 
south, and east of Lake Titioaca, and, above all, the eastern slopes of the 
Andes in the direction of the primeval forests between Bio Madre de 
Dios and Rio Beni, i.e. the province of Caupolioan in Bolivia, at this spot 
known by Evans’s t investigations, and the Peruvian provinoes of Sandia 
and Caravaya, where researches were first carried on scientifically by Sir 
Clements Markham.} Among other scientists who have visited this 
part of the boundary between Peru and Bolivia previously id our doing 
so, let me first of all mention Raimondi § and Bandolier, || as also the 
Bolivian and Peruvian travellers, e.g. Pando.f Stiglioh,** Cipriani,** etc. 

* Bead at the Royal Geographical Society, February 26, 1906. 

t Evans, “ Expedition to Canpolican, Bolivia, 1961-1902/’ the Geographical Journal , 
▼ol. 99, 1903. 

X Markham, “ The Province of Oarabaya, in Southern Peru,” the Journal of the 
R.Q.S . , vol. 81, 1861. Markham, ’A List of the Tribes in the Valley of the 
Amazon, including those on the Banks of the Main Stream and of all its Tributaries.’ 
Seoond edition. , London : 1895. 

$ Raimondi, “ On the rivers San Gaban and Ayapata in tho Province of Oarabai a, 
Peru,” Journal of the 8.G.8 . , vol. 87, 1867. Raimondi, * El Peru/ Lima : 1874-1960. 

H Bandolier, "On the Relative Antiquity of Anoient Peruvian Burials,” Bull. 
Amer. Mue. Nat Biet ., vol. 80. New York : 1904. , 

1 Colonel George Earl Chnroh, 11 Northern Bolivia and President Pendo’s New 
Map,” the Geographical Journal, vol. 18, 1901. 

•* ‘ Vias del Pacifloo al Madre de Dkw/ Publicacitfn do la junta de vias fluviales. 
Lima : 1908. 
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Most of (hem having devoted their energies to other branches of Boienoe, 
previous to our investigations very little had been known of the ethnology 
of the regions in question. 

It is but natural that on the eastern slopeB of the Andes we expe- 
rienced the utmost variations of temperature and soenery, being at 
times in the regions of eternal snow, and again in the tropioal primeval 
forests, where indiarubber trees are plentiful. Moreover, as the de- 
olivity of the Andes is very abrupt towards the east, the distanoe 
between the snow-line and the forests where indiarubber is obtained, 
or the most sensitive tropioal plants oan be oultivated, is often but 50 
to 60 miles. In some valleys it is possible, if mounted on a good steed, 
to plunge through snow on the one day, and on the next to pluok 
papaya or tap the rubber tree. 

The Bolivian-Perevian plateau round Lake Titioaoa is inhabited by 
Aymara and Quiohua Indians— the former south, east, and west of this 
lake ; the latter north thereof. To the east of Lake Titioaoa we passed 
the 44 language boundary” at CJojata ; west of the lake, it was at the 
town of Pnno. 

The mountain valleys on the eastern slopes of the Andes have a 
population speaking Quiohua, among whioh, on the fringes of the 
primeval forests east of the Bolivian province Caupolioan, we oame 
aoroes some few Aristas speaking Lapaohu, Rioa-Rica-speaking Leoos, 
and Taoana-speaking Ydiamas. These tribes are, however, completely 
losing their own languages, whioh are superseded by Quiohua. It was 
only with the greatest difficulty that I oould obtain words and phrases 
of the Lapaohu or Lapa-Lapa language, whioh is at present only 
spoken by elderly persons. 

Farther east, towards the interior of the primeval forests on Tambo- 
pata, a tributary of Rio Madre de Dios, we met a small Taoana-speaking 
tribe, the Tambopata-Guarayo, and visited them. Other Indians live 
on the shores of the same river, but, as they were very Bhy, we did not 
suooeed in ooming in touoh with them. On Rio Inambari the Pano- 
speaking Yamiaoa live, as also the Tuyoneiri ; the last mentioned speak 
a language whioh I cannot place. Between Rio Inambari and Tambo- 
pata there is another very small Pano-speaking tribe, the Atsahuaoa • 
ooming as 1 did from the Yamaioa Indians, I was the very first white 
man that visited them. On Rio Marcapata, probably a tributary of 
Rio Inambari, there are some Indians speaking Tacana, who call them- 
selves Arasa j north-east of them the Huaohipairi Indians are settled. 
The Tuyoneiri, Arasa, and Huaohipairi Indians were not visited by us ; 

I have, however, succeeded in making a collection of words from tbe 
languages of the first two of these tribes, aB I have oome across 
members of tbe tribes at other plaoes. 

The Aymaras and Quiohuas, t.e. the Indians of the plateau, fells, and 
mountain valleys, are all OhristianB, being, of course, in many other 
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respects under the inflnenoe of Spanish oivilization, though simul- 
taneously they have retained many onstoms (either unchanged or 
modified) from the pre-Spanish period, when they exhibited a purely 
Indian oivilization, which was the most remarkable of any at that time 
existing in South Amerioa. The Apolistas, Leoos, and some Taoana- 
speaking Indians nowadays are not easily distinguishable from the 
adjacent Quiohua Indians, or those Quiohnas actually living with them. 

The Yamiaoa, Auarayo, and Atsahuaoa, etc., or those small tribes 
that inhabit the primeval forests of Bio Inambari and Bio Tambopata, 
live, or at any rate a year or two ago lived, in the Stone Age almost 
entirely unaffected by the oivilization of either the Indians of the 
mountain valleys or that of the whites. That we eonld find Indians 
so utterly untouched by oivilization so dose to the Andes and near 
tracts known since their early oonquest, is solely owing to the difficulty 
of penetrating the primeval forests, as also that those rivers whioh flow 
from the Andes to the primeval forests in the beginning of their course 
through the latter are not navigable. We thus see that the district I 
visited is a borderland, not only as regards nature itself, bnt also with 
respect to man. 

Without touching on the more well-known plateau, T will divide my 
paper into three parts — first dealing with the Quichua-speaking Indians 
on the eastern slopes of the Andes ; then our aroheeologioal researches 
both in the mountain valleys and the primeval forests ; and, lastly, the 
savages of the primeval forests. 

When studying the Quichua-speaking Indians, I specially devoted 
my attention to the economic conditions under whioh they live, and the 
customs they have retained from the period previous to the Spanish 
invasion. All the Quichua-speaking Indians on the eastern slopes 
of the Andes are agriculturists. The plants cultivated in the higher 
oolder valleys or in the lower warmer ones are, of course, very different 
In the Corani valley, for instanoe, whioh is 3985 metres (13,074 feet) 
above sea-level, various kinds of potatoes, oca (Oxalia tuberoad ), broad 
beans, quinua ( Chenopodium quinud) and canagua ( Chenopodium , oanagua), 
papa lisa ( Ullueoa tuberoau* ), and barley are all cultivated. In the 
Queara valley, 3460 metres (11,352 feet) above sea-level, besides all 
these, we met with both maize and a few garden plants. At Mojos, 
1617 metres (5305 feet) above sea-level, the Indians have bananas, 
ooffee, the sugar-cane, yuooa, rioe, mani, racacha (Arracaoha eaculenta ), 
hualusa ( Ooloeaaia eaculenta ), oranges, lemons, maize, aji, tomatoes, ooca, 
sweet potatoes, ootton, etc. Naturally each Indian does not cultivate 
all these plants ; the most indispensable are bananas, ooffee, the sugar- 
cane, yuooa, oooa, rioe, and maize. Frequently the Indians of the 
higher mountain valleys not only have fields there, but also on the 
verge of the great primeval forest district in the east; for instance, 
the Indians of the elevated Ohia valley, where only potatoes, oca, 

i 2 
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quinua, caEagua, broad beans, and barley oan be oultivated, possess 
fields in the vioinity of Bio Sangaban, there onltivating oooa, maize, eto. 

The fields are tilled in a very primitive manner. In order to loosen 
the soil, hoes are in nse which, though nowadays provided with blades 
of iron, are in shape the same as those first made of bronze. The 
fields are seldom manured, whereas a rotation of orops is extensively 
used. In the mountain valleys the fields lie in neat terraoeB ; farther 
towards the interior, dealings are made in the bamboo thicket or in 
the forest. In days of yore, when only bronze or stone implements 
were available, this method of olearing was no easy matter, as even 
with iron axes a good deal of labour is required to break a field in the 
primeval forest. These forests are a great obstaole to the agricultural 
Indian of the fell, used as he is to the fell valleys that are so easily 
cleared. 

In the higher valleys of the fells the Quiohua-speaking Indians are 
cattle-keepers, having alpaoas, llamas, sheep, cows, small pony-like 
homes, donkeys, and mules. During the time of the missions, according 
to Amentia,* the more tropical grass-grown heights at Mojos, Pata, 
and Benta Cruz, etc., were well supplied with cattle, but these golden 
days are long sinoe past. Farther in, towards the primeval forests no 
cattle-keeping oan bo oarried on, as, in spite of the luxuriant vegeta- 
tion, good pasturage is very source, while the animals are destroyed by 
the insects and vampires. The faot that the Indians of the fell are 
cattle-keepers is one of the chief reasons why they do not settle — exoept 
very occasionally— farther within the primeval forests. 

Besides agriculture and cattle-keeping, the Indians of the fell earn 
their livelihood by working for the whites, more especially by tapping 
rubber in the primeval forests. A secondary source of income of but 
■mail importance is washing for gold, this being undertaken by Indians 
at Juan del Oro and at Bio Inambari in Peru. While it is true that in 
the provinces of Garavaya and Sandia, in Pern, a good deal of gold has 
been found — above all, by a North American oompany working a mine 
between Bio Inambari and Bio Tambopata with muoh success — it is 
also a faot that the importance of these finds has been muoh exaggerated. 
The trade in rubber, should good roads be constructed, may prove of 
vast importance ; the days of oinohona are now past. 

The Indians of the fells import very few necessaries from outside their 
own domain; some pottery and bronze pins from the Indians of the 
plateau, oolours and a few implements from the whites, that is all. 
They might live very happily if they were not addicted to certain 
vioes, ohiefly insobriety, and were not oppressed by many white parasites 
living at their expense. By the aid of “ fire-water ” these cheat the 
Indians of the produot of their agriculture and cattle-keeping, and by 

* Amentia, * Relacion Histories de Us misiones Franoiseanas de Apolobamba.’ 
La Pm: 1808. 
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means of strong drink they lure the Indians to the indiarubber barracks 
for the purpose of tapping rubber. The most usual method is giving 
the Indians the intoxicant, either on oredit, or during some great dance 
to lend them money with whioh to buy the wretched stuff! When the 
festivity and intoxication are past, the Indians oannot pay their debt, 
running as it does at a high rate of interest, but are forced to enter 
some indiarubber barracks. Onoe they are there, by various tricks it 
is arranged that the Indians remain in debt to their master. 

The Governments of Peru and Bolivia, being now recruited from 
patriotic men who are deeply interested in the future of these districts, 
really ought to interfere and proteot the Indian from both “ fire-water ” 
and the oppression of the white man. They would then, on the Andes, 
call into being a happy population of intelligent, industrious small 
farmers of the chaste Quiohua race, for what I have just expre s sed 
applies certainly not only to the small and limited district I visited, but 
also to large portions of tbe Andes. 

In direot opposition to tbe Indians of the primeval forest, the fell, 
Indians show great possibilities of development. Both Peru and Bolivia 
would in this manner solve the question of immigration far better 
than by importing Chinese, and the inferior elements among European 
emigrants. 

The Quiohuas still practise several customs which remain, more or 
or less modified, from tbe pre-Spanish period. Among these we must 
reckon their dances, whioh are always performed in connection with 
religious, ie . Roman Catholic festivals. Among other festivals I have 
witnessed, there is the festival of the Cross (La fiesta de la Cruz). The 
crosses on the heights and in or near churches were hung with flowers, 
and in the huts crosses deoked with flowers were set up. In some huts 
I saw two orosses, one larger than the other, representing a male and 
female cross. Among the very peculiar customs at this festivity, let 
me mention two paper lanterns whioh were taken to the cross by night, 
the one shaped like the sun, the other in form like the moon. The snn 
is carried by a man, the moon by a woman. As we know, the Inoas 
worshipped the sun and moon, the sun being the male, the moon the 
female divinity. It is only the men who take any part in this danoe, 
as in most purely Indian dances. In Peleohuoo the dancers at the 
Easter festivities had large feather ornaments in the form of suns 
on their heads (Fig. 1). At these danoes both “ fire-water ” and ohioha 
(ale made from maize) are drunk to excess. 

Even now the dead Christian Quiohna Indian takes with him his 
worldly possessions when departing to another sphere. This is accom- 
plished by there first being a regular drinking-bout for a full week 
after a death, and then tbe things deemed necessary for the deoeaeed’s 
future state, e,g. tools, food, olothes, and, as f a matter of course, 
"fire-water,” are taken to an open plaoe, where they are all burnt. 
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Presumably the Indians imagine they suooeed in freeing the souls 
of these objects by this means, so that they can accompany their 
master. In Peleohuoo these sacrifices were offered by night outside the 
oonseorated ohurohyard where the dead Indian (man or woman) had 
been buried. The oorpses themselves are never burnt. 

Should the Quiohua Indian build a new hut, he bunes the foetus 
of a llama, oooa, tin figures, etc., underneath it. This is to bring 
luok. According to Bandolier,* during the pre-Spanish period, the 



FlO. 1 — QUICHt A INDIANS DANCING AT THK KAfeTEH FESTIVITIES WITH LABGE 
FEATHER ORNAMENTS IN THE FORM OF bUNS ON THEIR HEADS. 

natives on the Peruvian coast, when building palaoes or similar build- 
ings, gave their walls a core formed of objects, some of which were of 
metal. The most valuable treasures found in Tern are said to have 
l>een obtained from such cores. The above-mentioned custom of bury- 
ing objects when ereoting huts is apparently a survival of this usage. 

* Frederick Wubl> Hodge, “ Bandolier's BoBoarohea m Pert! and Bolivia," American 
Antkivpologi$t, 1807 
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If the Quiohua Indian ereots a mill in order to grind the sugar- 
cane, under the oentral post he buries the foetus of a llama, laden with 
small jars of wine, fire-water, and ohioha. Should the Quiohua Indian 
desire a drought, he takes the oranium out of a modern, i.e. Christian 
Indian, grave, and sets it on a pole. Sometimes the skull is again 
buried, but very often it is allowed to moulder above ground. This 
poouliar custom may perhaps explain the headless graves desoribed by 
Ten Kate,* as found among the so-called Calohaquies of Argentina. 
The Quiohuas have very peouliar ideas oonoerning diseases. Should 
they wish a certain individual to fall ill, they plaoe a small quantity 
of that person's hair, or something similar, in an ancient grave. 
Moreover, on all possible oooasions the Indians offer up coca and fire- 
water ; on many oooasions when searching for archaeological remains 
for me. 

The Quiohua-speakin g Indians east of the Andes have very few objects 
of their own manufacture which possess any interest of importance. 
On the plateau you become accustomed to see stuffs where visoaclias, 
birds, and llamas, eto., predominate as ornaments, but east of the Andes 
suoh stuff is rare. The high caps they wear (Fig. 2) arc, however, of 
a certain interest, as their ornaments generally are different in the 
various valleys. In the Queara valley you find llamas on the caps; 
while plants ornament on those of the Quiaoa valley. These latter 
ornaments have a certain connection with a passion that these Indians 
have for flowers, sinoe in this valley, both men and women decorate 
themselves with flowors, and have regular gardens containing pelar- 
goniums, chrysanthemums, tulips, eto. In the Corani valley the Indians 
adorn themselves with wild flowers. 

Let me now touch on my archaeological excavations on the eastern 
slopes of the Andes. In the higher fell valleys at present inhabited by 
Indians speaking Quiohua, I have excavated many sepulchres, so-called 
Chulpas, and sepulchral grottoes, collecting the objects and skeletons I 
found therein, oarefully keeping the contents of each separate from 
every other find. Moreover, I have purchased various articles of bronze 
and stone, which the Indians now living in the fell valleys have found 
when breaking ground, eto. Some rook carvings and sculpture on stone 
have been photographed by me. Old dwelling-places have been dis- 
covered by me in the primeval forest at Buturo (670 metres, 2199 feet), 
where pottery and stone implements were found totally unlike those 
of the fell valleys. 

The types of graves found east of the Andes are chulpas and sepulchral 
grottoes. Moreover, the former are ohiefly met within that distriot of 
the Andean plateau inhabited by Aymaras, and for many reasons are 

* Tea Kate, 11 Anthropologie dee anciens habitants de la region Calchsquie," Anal* 
del Mueeo de La Plata, 1896. 
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Moribed to their anoestors. As Middendorf,* by studying the names of 
places, haying proved that these Indians were formerly far more widely 
spread than now, it is believed that those sepnlohres met with in the 
Qaiohua-speaking districts are also derived from the Aymaras If 
this is oorrect, the valleys of the fell in question must formerly have 
had an Aymara population whioh has been ousted by Quiohua, or, what 



11U 1 — ViLlLlIUA INDIANS FIIOM BANT A. BObA WITH HIGH CAPS (WEBT OF 
THE ANDES) 

is far more probable, has adopted the Quiohua language. By the way, 
let me observe that, as the study of the nomenclature of plaoes is in these 
parts so very important, it is a great mistake to do as did the Frenoh 
expedition to Bolivia under de Ordqui Montfort,f when on their map 
they call the well-known islands of Lake Titioaoa by the names of 
French discoverers, instead of retaining the Ind ian names thereof. 


• Middendorf, 1 Die Emhoimisohen Sprachen Perus,’ Bd. V Leipsig . 1891. 
t De Orfqui Montfort aud Sdndfokal de la Grange, “ Rapport eur une Mission 
■oientiflque en Amdnque du Bud M Nou voiles Arohives del Niuinw s oi entifloues, 
Tome IS. Paris 1904. 
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Chulpas or sepulohral grottoes, or both of them, have been found by 
me in all the higher valleys of the fells Visited by onr expedition. 
There is no essential differenoe between ohnlpas and sepulchral grottoes, 
a natural grotto having often been used as a wall or roof for a sepulchre. 
In Peleohuoo valley, where it is easy to obtain’ large slatee, very beautiful 
stone sepulohres (Fig. 3) have been made thereof. In some valleys 
where natural grottoes are numerous, these are used as burial-places. 



FIG. 8. — CHULPA PELEOHUOO VALLEY. 

In the Quiaoa valley there is a peculiar kind of sepulchre, consist- 
ing of a massive pillar above a small sepulohral ohamber. Many of 
the ohulpas are constructed like regular miniature houses, being pro- 
vided with a door (Fig. 4). These belong to a type often seen repre- 
sented in travels on the plateau. The door is not direoted towards any 
special point of the oompass as a general rule. Some of the graves 
in the Ollaohea valley are constructed on such inaccessible spots on the 
mountain that it is quite perilous to reach them. Several graves are of 
masonry. On some in the Ollaohea valley, there are traces of their 
having been painted red. 


1X4 TRAYELB ON THE BOUNDARIES OF BOLIVIA AND PERU 

Neither ohulpas, sepulchral grottoes, nor stone or bronze implements 
are here found west or east of the highest chain of the Andes, above the 
present limit of cultivation. Not onoe have I made a single observation 
pointing at this limit being higher or lower than at present, bo long as 
these districts have been inhabited by man. The settled population, 
mostly speaking Quiohua, and exclusively devoted to oattle-keeping, 
now inhabiting the extensive plains round Gojata, Macusani, etc., 
lying west of the highest chain of the Andes, and above the limit of 
cultivation, have settled there in a period later than the time when 
sepulchres were erected, or bronze implements were in use. On the 
lower parts of the plateau, on the contrary, the Indians live both by 
cattle-keeping and agriculture. East of the Cordillera Beal, in the 
higher valleys of the fell, the possibilities of human subsistence are 
about the same as on the plateau. On the verge of the primeval 
forests, as I have previously observed, far more tropical plants can be 
cultivated than anywhere on the plateau. 

Penetrating deeper down into the valleys to the east, farther into the 
primeval forests, we find, as I have before stated, that it is no longer 
possible to carry on oattle-keeping, above all, to keep llamas, the cul- 
tured plants that can be grown being different to those that can be 
cultivated in the higher valleys of the fell, or on the plateau. It will 
also be found that you never meet with ohulpas or sepulchral grottos 
(at any rate, not in those valleys I visited), and very rarely oome 
across objects of bronze or pottery typioal of the valleys of the fell or 
the plateau farther towards the interior of the primeval forests, except 
in those plaoes where pasturage for llamas has existed in the vioinity, 
and it has l>een possible to cultivate those plants so characteristic of 
the plateau. 

On the accompanying map the ohulpa limit to the east in that 
district visited by me is marked. It proceeds somewhat further up 
the Andes than the limit of the present expansion of the Quiohua- 
speaking Indians. The difficulty of breaking ground with the primi- 
tive implements they possess, the dread of fever and of the savage 
Indians of the primeval forests, have contributed to the faot that the 
Indians of the fell (which otherwise present so great a power of 
expansion) have not spread towards the interior of the exceedingly 
fertile districts of the primeval forests; but the chief reason has 
probably been their not having pasturage for their llamas, and their not 
being able to cultivate the same plants they were accustomed to on 
the fells. 

In the primeval forests east of Cuzoo the Indians of the fell (with 
the exception of some military expeditions of the Incas) have not 
spread. There, aooording to Squier,* the fortresses * of Pauoartambo, 


Bquier, ‘ Pent.’ New York : 1877. 
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pisac, and OUantaytambo determine the eastern boundary of the Inoa 
rule. Their territory did not extend further than GO miles east of their 
capital, Ouzoo, and yet they, or, at any rate, their onltural influenoe, 
predominated from Argentina to Equador. Squier oonaidera that the 
vast primeval forests and the savages hindered the Inoas in their passage 
eastwards. 

Most of the ohulpas and Bepulohral grottoes had been plundered 
previous to their being discovered by me. In the valleys of Peleohuoo 
and Queara, however, Mr. and Mtb. Bandelier excavated several 



graves, thus preserving a good deal of material from destruction. Most 
QuiohuaB of the present day were not muoh inolined to show me where 
the graves were, but made no attempt to hinder me from digging. In the 
Queara valley they believed that 1 took the skeletons in order to bring 
them to life in my own country, where they would either be employed 
as workmen — the people of my own land being weak and laity— or 
would be whipped till they discovered where the Incas had their gold- 
mines. It is very pardonable for the Indians to think that gold always 
attracts the white man. 

Only in a few of the graves did I find one single skeleton; most of 
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them contained a quantity. In one sepulohral grotto 1 found dose 
upon two hundred, and in one ohulpa sixteen. Those skeletons that I 
found entire, and that I foel convinced have never been disturbed, 
were always in a sitting posture. All the dead have been placed in 
the sepulchral chambers, not merely buried in the grave. 

The chief finds of the graves are bronze pins — so called topos. 
They are adorned with llama heads, or have heads in the form of leaves, 
at times also flowers (?), or still more often simply a fiat diso. Topos are 



F1Q. 4.— CHULFA QUIACA VALLEY. 

used by the Quiohua women of the present day to fasten the shawl 
they wear over their shoulders. The modern topos are invariably 
more pointed than those of ancient days. The cloths of whioh remai ns 
are found in the graves were so ooarsely woven that blunt topos did 
not necessarily damage the garment. Pottery is rare. The patterns 
thereon are mostly diamond or spiral, painted in black, seldom in 
yellowish-white. In most graves, though they have certainly not 
been disturbed, nothing but skeletons were found. Perfectly empty 
sepulchres were also found ; this is often owing to the skeletons having 
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entirely mouldered away, but at times it seems probable that the 
sepulchre has never been used. 

Sometimes quite modern articles are found in the graves. In a 
grave at Quiaoa, in which bronze objeots had been discovered, I found 
not only trepanned orania, bnt pottery of modern Paoara manufacture, 
and glass bottles. On one of these bottles there stood, “ Die Keisser- 
liohe Privilegirt Altonatiohe W. Kronessents.” They have evidently 
been pnt into the graves by the Quiohua-speaking Indians at present 
living in the vioinity, probably in oonneotion with the plundering of 
the grave. I have already mentioned the customs of plaoing objeots in 
graves foT the purpose of bewitohing persons that are disliked. In one 
sepulchral grotto I found a gilded glass bead; in another, together 
with bronze objeots, a piece of a oow-horn. 

Burial in the old manner in ohulpas, etc., was continued long after 
the conquest of the country by the Spaniards in eaaot Jy the same way 
as before, as also artificial deformation of the crania, etc. Bandolier,* 
when mentioning the attempts of the Oatholie priesthood to eradicate the 
anoient mode of burial prevalent among the Indians, states, " Not only 
was the anoient mode of burial extensively praotiaed until more than a 
hundred years after the first arrival of the Spaniards, but the oloth 
with whioh all the corpses (anoient and modern) were covered was 
periodically renewed &b late as the middle of the seventeenth oentury. 
The fact that food and drink also were replaoed from time to time 
implies that the vessels found along with the bodies are no longer 
those originally buried with them. 1 ' Bandolier points out that as late 
as the olose of the sixteenth century artificial deformation of the cranium 
was practised, since it was prohibited by the vioeroy D. Francisco 
Toledo. It is, therefore, very diffioult to decide whether what is found 
was really deposited in the graves at the same time as the skeleton or 
no when all the objeots are met with snperfioially. 

In the sepulchres incomplete articles are often found, e.g. handles 
of hoes without any blade, pestles without any mortar, pieces of 
pottery, eto. This muBt be some kind of “ grave goods" for some 
reason or another placed in the sepulchres in this incomplete state. 
It cannot possibly be owing to these sepulchres having been inhabited 
— whioh, according to Bandolier, f has been the case with some ohulpas 
— sinoe the objeots are found in this state in ohulpas whioh oannot 
possibly be used even for a casual shelter over-night. 

One 1 great deficiency in my investigations of the eastern slopes of 
the Andes is my not having suooeeded in making a single thorough 


* Bandolier, 14 On the Relative Antiquity of Ancient Peruvian Burials," Bull. 
Amer. Mu*. Nat. Bi»t ., vol. 80. New York : 1904. 

t ' Sinopeis Estadistioa y Geogr&fiea de la Repnbliea de Bolivia,' Tomo 1, p. 129. 
La Pas : 1903. Original paper not seen. 
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examination of any dwelling-plaoe in the valleys of the fell. There 
are a number of ruins of houses, deemed by some Indians to be of 
anoient date, but the finds made by me were generally very poor, and 
certainly belonged to different periods. In the valley of Queara there 
are a oouple of round ‘houses with slate roofs that are oalled Inoahuasi, 
resembling large ohulpas of the type I have mentioned as having a 
■mall door. At Goran i there are remains of a number of houses that 
are also round, whioh, in my opinion, might belong to the ohulpa 
period. Entrance to these houses has probably been obtained through 
the roof. The reason why the dwelling-places are destroyed is that 
the Indians do not leave them undisturbed, as is the oase with the 
sepulchres, when making fields or gardens, etc. Most of the finds 
made when the Indians break ground are derived from dwelling-places 
that have been destroyed. 

A number of bronze and stone implements found by the Indians 
when making similar olearings have been purchased by me. The 
articles of bronze are so far interesting that they prove how widely 
those implements, so characteristic of the civilization of the Andean 
fells, have spread. Axes, hoes, chisels, awls, knives, so-oalled “ tumis," 
are found here that are in form almost identical with those described 
by Ambrosetti * as Been in North Argentina, 600 or 800 miles from these 
districts. 

Here, as in Argentina, bronze and stone axes of a T-shape are found. 
One stone axe found by me shows the influence of metal teohnios on 
working in stone, as its edge is ourved outwards. Similar inBtanoes 
are very common with us in Northern Europe from the early days of 
the Bronze Age, but 1 have not met with any mention of their having 
ever been discovered in South America. 

In the Sina valley numerous sculptured stones are found, whioh 
may possibly be derived from some vast building. They are, for the 
most part, built into the walls of the ohuroh and belfry, but you come 
across many here and there in the village of Sina. One I found on 
whioh a jaguar was out; another had a conventionalized head of a 
jaguar. This latter is a great stone that serves as a bridge over the 
brook of Sina. Eaoh mule or pedestrian passing aoross it naturally gives 
the head one or several kioks, so that in a very short time the sculpture 
will be totally obliterated. Several stones are ornamented with serpents, 
while one is adorned with a fish, seen from above. These large stones 
with animal figures thereon are the only specimens of a highly deve- 
loped stone-cutting found in this part of the eastern slopes of the Andes. 

Book paintings and oarvings are rarely seen here. I must men- 
tion a grotto at Corani, lying far above the limits of cultivation 

• Ambrosetti, M El bronoe en la Region Calohaqui ” Anal e$ del Muteo Naeional de 
Buenoe Airet, tomo xi. Buenos Aires: 1904. 
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and chulpaa, in which the wall is perfectly oovered with figures 
(Fig. 6). To this very day the Indians offer coca there. A few 
crosses painted in red above a number of inoised figures are probably 
intended to oounteraot the evil influence the figures may be deemed to 
exercise. It was probably with the same idea that a priest read prayers 
above the painted grottoes at Quatohiohocana * in North Argentina, in 
order to exorcise witchcraft and evil. 

This is, in brief, what I have discovered in the fell valleys east of 
the Andes, bearing any close oonneotion with the civilization of the 
Andean fells, more espeoially with the builders of the ohulpas, who 



FIG. 6.— FROl* THE GAVE AT OOBANI. 

were probably the ancestors of the Aymaras. As we have ascertained , the 
remains of this civilization is not met with farther east than the verge of the 
primeval or dense tropical forests , with the sole exception of the vaUeys of 
the fell , which afford to man about the same conditions of life as the lower 
parts of the Bolivian-Peruvian elevated plateau round Lake Titicaca . 

Further east towards the interior of the primeval forests, in the 
dense tropioal forests at Rio Tuiohe (Buturo), 600 to 700 metres (1960 
to 2300 feet) above sea-level, I found large dwelling-places. They 
prove that the now uninhabited primeval forests formerly had a 
numerous population. The things found there were absolutely unlike 

* Erland Nordeoakidld, “ Bern i grSnstrakterna mell&n Bolivia ooh Argentina,” 
Finer, 1902, Fig. 8, p. 451. 
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anything disoovered in the fell .Talleys, and are derived from a popu- 
lation that has evidently ooonpied a higher status than the savages 
at present living in the primeval forests at Bio Madidi, Bio Tambopata, 
and Bio Inambari. 

Thus in the primeval forests large grinding-stones (Fig. 6) are found, 
masses of fragments of pottery, furnished with totally different ornaments 
from those seen on the pottery from the ohulpas, the ornamentation being 
made by the laying on of fillets of olay, whereas the ornaments on the 
pots from the valleys of the fell are diamond, spiral, and triangular 
patterns chiefly painted in blaok. The stone axes from the primeval 
forests possess a characteristic form. Human faces, modelled in olay, 
have also been found by me, one having the lower and the upper lip 
perforated, another being simply perforated through the upper. 

It is no easy matter to deoide from whioh tribe these finds from the 
primeval forests are derived. About 1670 it appears that a tribe Snqui- 
tunia* were living in these districts, but it is impossible to know 
whether these objects belonged to them or no. It seems, from the 
accounts of the missionaries, that the tribes speaking Tacana and 
Lapaohu they met in these parts did not even boil their food, but simply 
roasted it, whioh statement does not agree very well with the quantity 
of pottery found in the primeval forests. The clay figures might possibly 
be those idols mentioned by the missionaries, unless, as Ehrenreioh t 
supposes, the latter were Bimply danoe masks. 

On my former travels in Chaoo, in Argentina, I also found large 
dwelling-places in the primeval forests beyond the real Calohaqui 
territory, in districts at present very sparsely inhabited. Ceramic art 
was in this case also of a characteristic local type. 

It would be very interesting to institute researohei Vith a view of 
ascertaining whether very large ranges east of the Andes, at present 
inhabited by more or less wandering tribes, were not formerly occupied 
by a settled population of far higher standing than that now dwelling 
there. It would also be of importance to learn in what degree these 
Indians of the primeval forests have possessed any independent civiliza- 
tion, or how far they have been influenced by that of the fell. In 
Chaco I found shells (Oliva peruana ) from the Pacific in a grave $ whioh 
proves that communication for purposes of barter existed from the 
shores of the ocean to the dense tropioal forests of Chaoo. In the 

* Amentia, * BelaokSn Histories de lasmisiones Franoisoanas de Apolabamba.' 
La Pas: 1908. 4 Bejaddn y Description de las mWones y convention es de inflates, 
Vulgarmente Llamados de Apolobambs,' etc. La Pas, 1898. Published by M. V. 
Balltvian. 

t Ehrenrelch, “Die Ethnographic Sfldaraerikaa,” eta., Arehir. /Ur AMrvpdogU, 
Neue Volga, Bd. 8, Heft I. Braunschweig : 1904. 

t Brland Nordenskiold, “ PrAoolumbisehe Wohn- und Begr&bnispl&tse an dor Sfld- 
westgrense von Chaoo,” Kongl. Be m ukm Vftemkap^Ahadmient EandUngar t Bd. 96, 
No. 7. Stockholm : 1908. 
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primeval forests of Bio Tuiohe I found no objeot that oan be oonaidered 
derived from the' Indians of the fell* but, having discovered no graves, 
] have been foroed to content myself with investigating dwelling-plaoaa, 
which, as a general rule, give a poor result. 

Let me now proceed to desoribe those forest 'Indians living in the 
immediate vioinity of the Andes and the Quiohuas. As already men- 
tioned in my introductory paragraph, of these tribes we visited the 





m. 6. — CIBXSDnffG-BTOVB FBOM TKB FOBBSTS OF BUTUBO. 

Guarayo at Bio Tambopata, the Yamiaoa at Bio Inambari, and the 
Atsahusoa residing between these two rivers. 

It was no easy matter to go to these In di a n s , and perils beset our 
route both down the Tambopata when we followed the last unexplored 
portion of this river, and our march iuto the primeval forests between 
Tambopata and Inambari. However, it is not our adventures and 
sufferings that are to be described here, but the result obtained by orir 
exertions. 

The Quiohuas and whites call the savages of the primeval facets 
“ Ohuuohos.” Yamiaoa and Ateahuaoa are tribe names or horde aeiaOs 
No. II. — August, 1206.] x 
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the HTAgM also give the rivers they live on. The signification of 
Gtaarayo is, on the contrary, very complicated. It is evident that this 
word at times simply means “enemy,” but it also appears that it is 
sometimes used to designate just those Indians living on Bio Tambo* 
pats, ltio Heath, or the Bio Madidi, thus Taoana-Bpeaking savage tribes. 
There are no Tupi -speaking Guarayo in the foreetB tatween the Bio 
Mad re de Dios and the Beni. It would land me far too deep in the 
slough of detail if I attempted to give any comprehensive explanation 
of the use of Guarayo* as a tribal name. Let me denominate the 
tribe of Indians at the Bio Tambopata as Tauibopata-Guarayo, leaving 
to the future the ohoioe of a better name for them. 

The tribes living beside the rivers Bio Inambari and Bio Tambo- 
pata are very small in number. The Yamiaoa consists of from thirty 
to forty individuals, the Atsahuaca of about twenty-five. Of the 
Tambopata-Guaray o tribe I have seen about thirty or forty, but they are 
tar more numerous. Each tribe has its own chief; this dignity does 
not pass by inheritance from father to son, however, but it seemB that 
the chief warrior of the tribe is ohosen as its head. Though these 
tribes are eo small ip number, several different languages are met with 
in theee districts, as already mentioned by me. Thus the Tambopata- 
Guarayo speak Taoana; the Atsahuaoa and Yamiapa speak Pano; 
while the Tuyoneiri living near the Yamiaoa speak a third language. 
The Yamiaoa mix many Taoana words in the Pano language they 
speak. The Taoana-Bpeaking peoples axe not widely disseminated, 
their territory being botween the lower Bio Madre de Dios and the 
Bio Beni. Some of them are christened and civilised. The person 
who has done most to make them known is Armentia.t The Pano- 
speaking peoples live on the shores of Bio Ucayali, Bio Madre de 
Dios, and the Bio Beni, and the intermediate district. It was de 
la Urasserie } who first made thorn one group. K. v. d. Steinen § has 
made the most important contribution to onr knowledge of this group 
of languages. 

Peaceable communication between the trilies, as also the capture of 
women, natumlh conduce to the confusion of languages. Wars are 
of very usual occurrence, being ohietly undertaken for the purpose of 
oap’nring women or plunder. It oannot be stated that the Tambo- 
pata-Guarayo, 1 umia^A, and Atsahuaca Indians have carried on warfare 
with their nearest neighbours to the west, the Quichuas, or the whites ; 


* Rrland Nordonukiold, “Beitrigc zur Kcnntnis elnigvr lndianentammo de l 
Rio Jfedre de l>i<xi-G«bH'ta«,’* X’mer, Heft III., lSOo. 

t Amentia, * Na\ igHoidn del Madre de Dloa* LaPaz: 1887. Lafone Quevedo, 
M Arte y Vnoabulario do la Lengna Tecnne/* Rmtita del ATu*eo de la Plata, 1908. 

t Del* Brasserie, <k De la famille linguiatique Pano,” Aaer. Oonar., p. 438, Berlin : 
1688. 

| K. v. d. Steinen, * Dioctanaiio Sipibo.* Berlin ! 1904. 
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there have simply been some surprises from the savages, which have 
scarcely led to any reprisals being taken by either the whites or the 
still more cowardly Quiohuas. Nor have these Indians been subjected 
to any direot persecution by the whites on Rio Madre de Dios, but have 
simply had the unpleasant experience of hostile tribes penetrating 
closer to their territory. Their arms of warfare are the bow and 
arrow. They do not poison the arrow-tips. They are totally un- 
acquainted with knives and dubs. Peaceable communication exists 
also between the tribes, and by this means Indians like the Atsahuaoa, 
never previously visited by the whites, have obtained iron axes, 
maohdtes, etc. 

All these Indians of the primeval forest are agriculturists , though (keg 
have no settled place of abode . They are people who till the soil, and yet 
are constantly ambulant. Eaoh tribe owns Reids spread ever a large 
territory, which they visit in turn for sowing and reaping. The 
Yamiaoa and Tambopata-Guarayo, living on the larger rivers abound- 
ing in water, move from place to plaoe in oanoes and on rafts. The 
Atsahuaoa, living by rapid-flowing brooks, hate no such craft, but, on 
coming to a river which they cannot wade through* they owes it by 
riding on a log. 

The reasons why the fields often lie at a distance of several days’ 
marches from each other are numerous. One of the chief causes has 
doubtless been the difficulty of finding ground that oould be broken 
with ease. A couple of years ago all these savages were exduaivdy 
restricted to stone and bone implements, and it is not an easy matter to 
clear a glade in the dense tropioal forests with such tools. Just for 
this reason the fields are invariably found in the “ ohuoal,” a kind of 
extremely dense bamboo thicket, where it is comparatively easy to break 
ground, as few large trees grow there. Another motive for these 
numerous fields has doubtless been that the Indians wished to have 
them spread over as extended fishing and hunting grounds as possible. 
Perhaps they also wished to have numerous fields, in case one or other 
was plundered by their enemies. As a rule the fields are not large, 
about 50 by 20 metres (164 by 65 feet) or so ; but as they can break 
many fields in the same bamboo thioket, the entire area may be large. 
The largest field seen by me — it belonged to the Tambopata-Guarayo 
— was 150 by 75 metres (492 by 246 feet). In almost all the clearings 
bananas are cultivated, the plants being placed at a certain distance 
from eaoh other, so that they give the impression of being planted in 
rows. Other plants are cultivated between them, those needing muoh 
hub, however, in fields where the banana is not grown, or the banana 
plante an quite mull. SpeoUl ape ia devoted to the vugar-eeaes, 
they being fenoed In and provided with rapport*. 

BeaUaa bananas, I have eeen the fallowing plente tinder oaltivetien: 
yellow end white mendiooa. p Waet potatoes, kalebaaaar. ration, e nOnaw, 
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f«j palatable variety of sugar-cane, and maize. Besides these, the 
Tambopata-Guarayo cultivate hualusa ( [Colocatia e§ adenta) and tobaooo, 
the Atsshnaoa aji, and the Yamiaoa the pine-apple, which is obtained 
from the whites. Of all these plants the banana is the most important, 
then mandiooa and maize. The Tambopata-Guarayo do not smoke the 
tobaooo cultivated, nor do I believe it to be ohewed or taken as snuff. 
The fields are common property, at any rate with the Tambopata- 
Guarayo and Atsahuaoa, but there is apparently an exoeption made 
with respect to the sugar, so delioious to them. When carried into 
damp, the produce of the fields becomes private property. 



no, 7.—AJSAHUACA HUT. 


These Indians support life, not only by agriculture, but also by 
hunting and fishing. The Ya mi a o a and Tambopata-Guarayo ere very 
ardent fishers; the Atsshnaoa are the best hunters.. Fishing is carried 
on with bow and arrow. For this purpose the Yentiaoa have harpoon 
arrows. The TambopataGnavayo use wooden hooks. The Yamiaoa 
and Atsahuaoa have a way of oatohing fish by poisoning the water with 
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a certain root. It would be interesting to tonoh upon the various tjpes 
of arrow used for hunting and fishing* but would necessitate far too 
many details. Mnoh labour is expended on these weapons* and* for 
instance* an arrow from Atsahuaoa can alwaysbe distinguished from 
one from Tambopata-Guarayo. The spoils of hunting and fishing 
become common property, at any rate when any large kill or good 
oatoh is made. All these Indians own dogs; the Yamiaea have fowls 
they have obtained from the whites, but* as is the case with the wild 
birds these savages sometimes tame* they keep them, not for food* but 
for company. 

As I have previously stated* these tribes have no settled dwelling- 
plaoe, but own a number of huts at different plaoes in the vicinity of 
their fields. The Tambopata-Quarayoa and also the Yamiaoa live in 
communal huts, i.e. several families live together iu one hut* where 
each has its own domain and fireplace. In the Atsahuaoa tribe each 
family inhabits a separate hut (Pig. 7). These huts are as simple 
as possible, the Atsahuaoa contenting themselves with a protective 
roof of a few palm-leaves* while the Tambopata-Guareyo and Yamiaoa 
set up an oblong round hut of the stems of an enormous reed ((fyaerlsm 
*acchariode§) stuck into the ground. 

There are no large families. These Indians are monogamists, and 
from one to three children are seen in eaoh family. In the very largest 
family I saw among these Indians— it was in the Atsahuaoa tribe — 
there were but four children. In a portion of the hnt* or in a hut of 
their own, each family has their fireplace, where the wood is spread 
fanwise* not only in order to save the fuel, but so that the members of 
the family may creep close to the warm wood. Fire is obtained in the 
usual way with wooden stioks* 

The Tambopata-Guarayo have no other oooking- vessels than sections 
of bamboo, in whioh they steam their food. The Yamiaoa and Atsahuaoa 
possess crooks of a most primitive type. Among the Atsahuaoa it is only 
the women who boil tbeir food (K. v. d. Steinen * made a similar 
observation among the Bakairi) ; the men invariably roast theirs. 
Both men and women carry in wood to the huts. Making pottery is 
“woman 9 * work." The males of all these Indian tribes are died in 
a shirt without sleeves, made of beaten bast or of theootton they them- 
selves cultivate. The fomalee wear a square pieoe of the same materiel 
round their hips (Fig. 8), sometimes also wearing a similar square 
across their shoulders. Both men and women have the oartilageof the 
nose pieroed, having a disc of mother-of-pearl inserted in it* or 
nowadays sometimes a ooin. This perforation of the nasal oarftllags 
has no eenneotion with arriving at puberty, being undertaken long 
before that period. Some men elao have the comets of their mouth 

• K. v.d. StaiBrti, <Tfotsr dm Katurraksrn Zeotnl BmrfUaa*.’ Berlin: 1804. 



126 turns ON THK BOUNDARIES QF BOLIVIA AND PXBD. 

pNfonMI, having small wooden pings in them for everyday occasions, 
hut I nserti ng feathers on high days. Among other adornments the 
nan have frontals of gay parrots 1 feathers. The Atsahuaoa women wear 
meddafcee of monkeys* teeth, while with the Tambopata-Gnarayo these 
are worn by men. 

The Tambopata-Gnarayo Indians paint their arms, legs, and faoes 
red. The Atsahnaoa adorn themselves with patterns in red and bine. 
None of these Indians are tattooed. All these Indians, in direot 
opposition to the Quiohua, are extremely oleanly in their habits. 
Nevertheless, they fall a prey to various diseases. While I was with 
the Atsahnaoa they suffered from dysentery ; a woman attaeked by 
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this disease was 1 oaten with nettles ( Urera, sp.) all over her naked 
body with a view to onring her. When this treatment had not the 
curative effect desired, her husband trampled on the various parts of 
her body, evidently with the intention of thus driving away the 
ailment. 

These savages, more especially the Atsahnaoa and Guarayo, were 
extremely kind and friendly towards us, built ns huts, gave us fire, and 
presented us with different produoe from their fields. The Atsahnaoa 
offered me their most beautiful woman, Tamutsi, if only I would marry 
her and remain with them altogether. Theae savages of the primeval 
forest awaken much sympathy in me, though I know full well that 
they are doomed to extinction. The forests they live in are ribh in 
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indiarubber, go that very soon tbe whites will have taken possession 
of every scrap of their domain. Probably I am one of the very few 
who have been permitted to see any of the small primitive tribes living 
at the base of the Andes previons to their losing all their original 
customs and nsages. They will soon become wfetohed objects, tapping 
indiarubber trees and drinking Ere-water ; this is the inexorable fate 
to which “ los terribles ohunohos ” are hastening with incredible speed. 


Before the paper, the Ohaibman (Sir Thomas Holdioh): Baron Nordcnskfold, 
who is to address us to-night, is a member of a well-known geographical dually. 
He is the son of the late Baron Adolf NordenskiOld, who was fomoos as one of 
the moat eminent geographers of the last oentury. It is not very long agp that 
we had the pleasure of hearing from his cousin, Dr. Otto Kordenakldld, aa 
account of Antarctic discovery. To-night the baron will take us to a part of 
South America which has been very little visited by white men— the e a at tya 
slopes of the Andes and those sources of the Amaaoa river which tee busied 
in primeval forest. This pert of tbe continent of South America offers many 
points of unusual interest, perhaps as much ethnogtaphieelly as geographically, 
for it is undeniable that very many of the aboriginal tribe* of South America 
are rapidly disappearing. There are tribes in the northern parts of South America, 
as in the eouth, that oan now be numbered by tens which not long agp could be 
reckoned in thousands. It is for this reason that all tbe information we can 
obtain about them is so important. I will ask Baron Nordenskiold to oommenoe 
his address. 

After the paper, the Chairman: I think we may well congratulate Baron 
Noidenskidld on the exoellenoe of his illustrations. They are most wonderfully 
clear, and most appropriate to the subject of his paper. We are fortunate to-night 
in having several gentlemen here who are more or less acquainted with the regions 
about which he has been telling ub ; amongst others the Belgian Vhargt d'affaires^ 
Colonel Don Pedro Suarez. I will ask him to address a few words to you. 

Colonel Pedro Suarez : Kindly allow me to commence by thanking Baron 
Nordenskidld, in the name of the Government of Bolivia and In my own, for the 
intonating lecture he has Just given ns on his troubles on the boundaries of 
Bolivia and Pern. As a Bolivian, I am always very grateful to those distinguished 
travellers who have honoured my country with even a hurried visit, which, how- 
ever, frequently does not give them sufficient time to study personally the habits 
and oustoms of the country, and to a great extent they have to nly upon 
information they reoeiv* which in the majority of cane is very misleading. Prom 
my own personal knowledge and experience, both in South America and in Europe, 
I have acquired a thorough acquaintance with the grading and export of indiarubber 
and other tropical product* grown in the forests and on the banks of our gnat 
riven. Our Governments as a rule spate no efforts to protect the natives, and whan 
abuses mop up, aa they needs must in those immense regions, the Governments put 
a stop to them te soon es they become known. I can proudly assert, speaking on 
behalf of my paopla, that the indiarubber sod other products which I have 
mentioned are not stained with blood, nor have they been wrung from the helpless 
aborigines without giving them something of fair value in exchange, at is 
notoriously the ease with the indiarubber coming from other parts of the world, 

I am sorry to disagree with Baron NordenskiSld in reference to the photos ho 
his just shown ns of 'some persons supposed to be Kojos Indians, and which la no 
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wsj rsccmbie the inhabitants of the Beni Department, whioh is the oonntry of the 
teal )b]oi Most likely the photos are of some Indians of a small Tillage called 
Ndjos, in the Department of La Pea, and the tribe is that of the Aimara Indians. 
As a member of the Bolivian Congress representing the Department of the Beni, I 
had to inTsetigate the reports that the Indians were robbed and ill treated 

on the IndUrnbber estates, and I only discovered three instances, two of whioh were 
by Xhxropean settlers ; therefore the information gathered by Bam NordcnskiQld 
In this veepeet la not quite oorreot. 

Colonel Cburgb: The paper with whioh Baron Nordenskidld hae favoured ns 
this evening is useful for purposes of comparison. The region, aoroee the threshold 
of whioh he penetrated, is historic— the Inca Yopanqui lost a large army in it, and 
eevend expeditions whlob Heraan Pisarro sent to conquer it were driven back by 
the savages*, but afterwards, during the last half of the sixteenth century and the 
whole of the seventeenth and eighteenth, the missionary fathers of the Maroedario 
oonvent ef Ousoo, that of Koquequs, the Jesuit convent of Juli, on Lake Tltieaoa, 
and the Franciscans from La Pas penetrated to all parts of the valley of the Bio 
Beni and the southern portion of the basin of the Mad re de Dios, and accumulated 
more ethnologioal data regarding the languages and the manners and customs, 
appearance and characteristics, of the savage tribes occupying the provinoes of 
Oanmya, Caupolican, Apolobamba, and their bordering regions than haa ever been 
collected since. 

Joan Alvares Maldonado, in his various expeditions from 1667 to 1687, 
did for geography what the missionaries afterwards did for ethnology : he traced 
the river Madre de Dios from its source to its junction with the Beni, and gave 
a very fair description of the south-western affluents of both of those great streams. 
In recent times, we all seem very fond of rediscovering what was discovered in 
South America centuries ago by its Spanish and Portuguese conquerors. 

We delight, also, to pile up the names of savage tribes : every dirty little group 
or small family we call a tribe, forgetting that nine-tenths of them, at least, bear 
nickname! conferred on them by their scornful neighbours, or have the names of 
the oaciqvet who lead them. Therefore tribal names are constantly changing. 

In studying the tribes at present found in the region of whioh Baron 
Nordenski&ld's paper treats, aoc mnt ahould be taken of the dislocation of aboriginal 
nations due to the Spanish and Portuguese invasion of South Amerioa and other 
causes. The Guarayos, for instanoe, are of Guarani atook. Their original habitat 
was probably the great flooded area of the upper Paraguay river; they were driven 
north into Chiquitoa. Some of them ocoupied the oonntry south of the junotion 
of the Itonama and Mamor6 rivers ; hut a large section probably possessed them- 
selves of the valley of the Madid! branch of the Beni in Inoarial times, and have 
bsooms assimilated with the Toromonas and Arsons*— 1 Taoana tribes, a dialeot of 
whoss language they now speak. 

The Ohunohos arc another tribe of interest Their territory, at the date of the 
conquest, was the western side of the upper Beni as far north ae the Tuiohe river- 
say 14° 8. 1st, and east and south-east of them lay the region known to the 
Inoas as Musu. The name Chunehu finally became generalised, until, in later 
colonial days, along the whole of the oriental frontage of Peru, it Was synonymous 
with sottfgs. Musu became Mojos, and has given its name to a vast area of north- 
eastern Bolivia. 

During the 8penish conquest of Peru, many Qoiohua Indisns, to escape terrible 
persecutions, fled down the mountains to the Beni valley; but in general they 
preferred to seek refuge among the Tacana tribes rather than remain with the 
Ohnnehua. The real reason why neither Inoa nor Spaniard hat been able to 
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colonise the hot valleys to the east of the Andes with Aymerie and Qukhuas Dorn 
the mountains, Is that these races, and their fovourite animal the llama, rapidly 
pine away and die in the lowlands. 

I do not believe that there ever was developed even an approach to an 
independent civilisation in the region which is th» sabjeot of this Wotare. The 
Tscanasmay have been, in (hot were, a little higher in the seal* at barbarism than 
their neighbours of the lowlands; and their manners and onsteml, clothings and 
rude arts ware an improv am ent on the pore savage. 

Dr. Evans: I think we ought all heartily to ftfngfatnlats timitm, mpeohUy 
those who are interacted in anthropology, on the splendid work the leeteiar has 
done in Bolivia and Peru-work which is all the more fataabt% because net only has 
he investigated the re m a in s of a wonderful civilisation ef the paal^ bat he has dene 
bis best to preserve the details of the existing superstitions end easterns ef races the! 
are fast disappearing, at any rate, eo far as a separata existence is nmmsmgfl X am 
sure that in the fhtnre anthropologists will look back to the work that hid been 
done by him and others such as be, and oongratnlate themselves that it was carried 
out before it was too late. But not only is it anthropologists who mast he grateful 
to our lecturer to-night, but philologists also. He has recorded vocabularies and a 
large amount of grammar of a number of languages of which little has hitherto 
been known ; and I shall be glad to put at his disposal the materials I have myself 
collected. It is most remarkable that in this small district such a large number 
of different languages is to be met with. It is possible that, as Colonel Church 
contends, the number of separate stocks of Indians in South America is very 
limited, but, however that may be, the multitude of languages is extraordinary. 
D*Orbigny told us there were twenty-seven different idioms in a population of less 
than 50,000 In Mojos and Obiquitoa : on the same scale London ought to have 2700 
languages. Now, it seems to me that where a people has a language of its own it 
is entitled to be considered a separate race, even though it originally oame from a 
common stock. 

The lecturer referred to a civilisation which existed in the plains beyond the 
mountains to the north-east. In this connection I may mention that reports are 
■till extant which describe the visit of two Franciscans to the Toromooas and 
kindred tribes of this region almost exactly a hundred yean ago. They give an 
interesting account of the prosperity and harmony that then prevailed in the 
diitriot, which appears to have been more populons and civilized than it is at 
present. We can only regret that the Indians are so fast disappearing; we 
should have been glad to see them multiplying and populating those vast forests 
that they have so long made their home, but, unhappily, it seems that It la 
not to be. 

The main course of the dwindling of the Indigenous ness is not the rubber 
industry, though that has caused their transfer from one region to another. So for 
as my own observations went, the Indians appeared to be well treated. There are 
exceptions, however, and in the outlying district* away from the influence of the 
Government, things have before now been done whloh cannot be too strongly 
condemned. 

Terrible havoo has been wrought by symotic d is ease s , snob ae scarlet fover, 
owning from the old worid. But it is, above all, the consumption of ardent spirits 
that appears to bs bringing about the extermination of the Indiana. The 
population of the village of Santa Oras del V»Ue Ataeno la now only one-fifth of 
what it was before the distillation of mm was eommsnoed In the immediately 
adjoining low country. It seems impossible to keep the Indian from spirits, the 
consumption of whfoh Is one of his greatest pleasures. An Indian friend of mine 
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U the isolated mission of Ban Jos6 de Ohupiamonas told me that there were to be 
pend improvements there. On inquiry, these tamed out to be nothing man or 
|0M then the emotion of a still, so that sugar-cane juice could be converted into 
rum on the spot 

The Chairman: You will all agree with me that it is very kind of Baron 
Vordenskittld to eome all the way from Stockholm to read us such an instructive 
paper— one whiob has given rise to so much interesting disoussion. I will ask you 
all to join with me in a cordial vote of thanks to the lecturer. 


THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF 
AUSTRALIA.* 

By 7. W. GRXGORY, F.R 8., D.So , Professor of Geology in the University 

of Glasgow. 

I. Position and Climate. 

The eoonomio geography of Australia is concerned with three main 
factors . First, the geological composition, which gives Australia its 
minerals, soils, and subterranean water-supply ; second, its geographical 
position, which determines, through its olimate and its oommeroial 
advantages, the use that can be made of its raw materials ; and third, 
the quantity and quality of its labour. 

The dominant fact in the position of Australia is expressed in its 
name of the 4 ‘ island continent.'* It has the sheltered position and 
possible homogeneity of an island, and the vast and varied resources of 
a continent. Its position has endowed it with a mild, beneficent 
olimate, for most of it lies in the warmer part of the south temperate 
*<me. The Tropio of Capricorn crosses the continent at its widest part, 
and, excepting North Africa, it is the widest mass of land crossed by a 
tropio. Its obief tropical areas occur in three great peninsulas, pro- 
jecting northward into the warm seas of Malaysia. The southern 
half of the oontinent is more massive ; so that most of the land lies 
outside the tropics, but confined to latitudes corresponding to those oi 
Egypt, and reaching little further from the equator than Sicily. The 
middle line of the oontinent is along the parallel of 25° ; its main mass 
lies between the latitudes of 18° and 36°; and the extreme range 
of the mainland is <»nly from 10° 39' S. at Cape York’, to 39° 11£' S. at 
Wilson’s Promontory. 

Australia has therefore, in comparison with its sise, a very limited 
range in latitude. Its extension east and west, its insular nature, 
its uniform elevation, and its plateau structure give it a olimate 
unique in ite uniformity and regularity. Australia is robbed of 
the advantage of an insular olimate by its sise and ite geographical 

* Read at the Royal Geographical Society, Match 1ft, 1906. 
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structure. It* length is 2400 miles and its breadth 1071 miles* and 
its longer axis is parallel to the dominant movement of the winds ; 
bo they lose their characters as sea-winds long before they reach the 
oentral regions. The plateau straotnre and low relief emphasize the 
oontrast of the interior and the ooast lands*. Australia is a plateau- 
land, and its highest summit (Mount Kosciusko, 7256 feet) is barely 
more than half the height of the highest peak in any other continent ; 
it is muoh lower than the mountains of New Zealand or New Guinea. 
Henoe there is no steady rise to central mountains, leading, by the 
continual ascent of air to colder heights, to the gradual precipitation 
of its moisture as widely distributed rain. 

The geographical oontrast in Australia is not totween north and 
south, but between the arid areas and those that are fairly watered. 
This is not a simple oontrast between the interior and the ooast lands ; 
for the distribution of the rainfall is governed by the' temperatures of 
the water in the surrounding oceans. 

The eastern coast is washed by a warm current flowing southward ; 
accordingly moist winds blow ashore from a warm sea to a colder 
land ; and as they are forced to rise over the East Australian High- 
lands, they drop their moisture in abundant rains. But on the western 
and south-western ooasts the winds come from a cold sea to a warmer 
land ; the air is warmed sb it crosses the land, so its capacity for moisture 
is increased instead of being lowered, and it sweeps inland as a dry and 
even parching wind. Hence we have the oontrast between the arid 
shores of the Great Australian Bight with their 10-inoh rainfall, and 
the eastern coast on the same latitude with a rainfall of 60 inches. 

The climate of Australia is governed by the passage of a succession 
of atmospheric systems. They sometimes cross the continent along a 
southern path, and leave the interior open to warm, moist winds from 
the tropios. On other oooasions they pass along a more northern track, 
excluding the moist, tropioal breezes, and letting in the cold, rough 
winds from the Southern Ooean. A succession of anticyclones crosses the 
continent with remarkable regularity. Each takes, on an average, 
eight and a half days in its passage, and the variations in its path 
and progress determine the conditions of the Australian weather. 

Australia is in an exceptionally favourable position for the study 
of weather and dimate ; and we may expeot from her contributions to 
scientific meteorology worthy of her ^opportunities, when she realizes 
how hopefbl are the prospeots of seasonal weather forecasts, and what 
incalculable benefits they would bring. The variations in the anti- 
cyclones are affected, and perhaps caused, by ohangee in the Southern 
and Ooeans ; end it is not until our knowledge of the choulation 

of the water in those ooeans has advanced, that we can hope to under- 
stand that alternation of drought and deluge, to which Australia is 
subject 
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IT. Structure and Materials. 

The utilisation of Australian materials is largely determined by the 
Oiimate, bat their nature and distribution is determined by the geologioal 
Structure of Australia. It is a plateau land ; and it is a plateau of great 
antiquity and uniformity. It has, moreover, been so long isolated from 
the main stream of organio development, that its own fauna and flora 
are arohaio and unique. 

Australia was onoe a land of great contrasts in relief ; when it had 
lofty chains of folded mountains of the Alpine type,Jthe earliest of 
whioh extended from south-east to north-west, across the whole width of 
Central Australia ; and at later times a great mountain ohain ran north 
and south along eastern Australia, from Victoria to the Cape York 
Peninsula. *The summits of both mountain ohains were snowolad ; 
glaciers flowed down their valleys and deposited the Cambrian and 
the Carboniferous glaoial deposits. 

These old mountain ohainB were worn down to their stumps before 
the end of the Paleozoic period. The great folds that formed them 
have not been renewed; and since Mesozoio times the structure of 
Australia has been determined by the foundering of earth-blooks, leaving 
high plateaus and forming wide lowland basins, long valleys, narrow 
coastal plains, and isolated oauldrons. 

A. Geographical Sulxlwmons. 

These vertical subsidences have broken aoross the old folded 
mountain lines, and have stamped upon Australia its present geo- 
graphical divisions. They are three — 

1. The East Australian Highlands, ranging from Cape York 
Peninsula, southward to Victoria. They are flanked to the east by 
the narrow, interrupted ooastal plains of Queensland and New South 
Wales. 

2. The Great Plains lie to the west of the East Australian High- 
lands ; they extend from the Gulf of Carpentaria southward to the 
Southern Ooean, on the ooasts of Viotoria and eastern South Australia. 
These plains include the basins of the Flinders and Leichhardt rivers, 
Lake Eyre, and of the Murray and Darling. 

3. The Western Plateau is a vast block of Arobman rooks, whioh 
forms the western half of Australia ; it is hounded to the eest by the 
remains of the old mountain ohain that extended from Kimberley, 
through the Maodonnell Chain to the South Australian Highlands; 
projections northward and eastward, form the Arnhem Peninsula, 
the Berkley Tableland in Queensland, and the Berner Benges in New 
South Weles. The South Australian Highlands have been out off 
from the Western Plateau by the formation of a rift-valley, the Great 
Valley of Sonth Australia, including Lake Torrens and Spenoer*s Gulf. 
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The Western Plateau is indented by the basin of the Nullabar Plains, 
which run inland from the Great Australian Bight; and it is skirted 



on it* western end north-western margin* by the ooastal plain* or 
Westralia. 

The contrast between the East Australian High la nfo a nd the Western 
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Plateau is the most marked in Australian geography. The surface of 
the Western Plateau is gently undulating, and consists of open, rolling, 
|rid plains ; the East Australian Highlands are a dissected plateau, 
Which has been out up into deep gorges and steep ridges, mostly covered 
to dense forest, passable only with difficulty. The difference between 
these divisions of Australia is due to the different effects produced by 
the denudation of plateaus in wet and arid regions. 

The East Australian Highlands have been carved from a plateau in 
a well-watered land ; the rain that falls upon them rushes in rapid 
mountain torrents down their slopes to the sea, or to the central plains; 
the powerful oorroaion by the rivers and waterfalls had carved out deep 
canyons, which have been widened into valleys ; and the old plateau has 
thus been reduced to a maze of gorges and a complex of narrow, sinuous 
ridges. The country, thus deeply dissected, clearly exposes its mineral 
wealth; and, as it is difficult of aooeBs, it iB generally unBuited for 
agriculture, in spite of its often fertile soil and good water-supply. So 
it is necessarily left in tbe main to the pastoralist and the miner. 

The Western Plateau has had a different history, and it is still a 
plateau; for it is in an arid region, where wind is the main dis- 
tributing foroe. So the irregularities in the surface are levelled and 
the contours rounded, by the action of sandblast on the ridges, and the 
filling up of the valleys by wind-drifted saml and olay. The light rain 
has no powors of deep excavation , it only washes the loose soil down 
the hillsides into the hollows, whore it accumulates in banks, breaking 
up the valleys into sepuiato basins and clay puns. It is only near 
the plateau edge that the rivers have any powers of dissection, which 
even there aie but slight. So the main part of the Western Plateau is 
being levelled, while tbe Past Australian Highlands are being still 
more deeply soulptuied. 

Accordingly, in tho western interior of Australia the mineral wealth 
is less well exposed ; agriculture on a large scale is impossible ; sheep 
raising is precarious ; and even the existence of populous industrial 
oommunities is difficult, owing to the scarcity of wateT. 

The Great Plains and the branoli eastward therefrom along the Great 
Valley of Victoria, with their good turf, dry olimate, low elevation, and 
mild tem|icratures, are tost suited for sheep, and on them are the great 
sheep-runs that gave the first contribution to Australian wealth. 

B Soils. 

The soils of Australia are in unusually close dependence on the 
geological structure of the country. The soils are mostly sedentary, 
ie, formed by the decay of rooks in siiu ; and the only drift soils are 
those due to wind on the plateaus, or to river deposits bn the flood 
plains of the rivers. The widespread volcanic sheets, which ooour near 
the coast in all the states, decompose to a rich soil— the “ chooolate 
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soil '* of land agents' catalogues. This soil is rich in plant foods, lime, 
alkalies, and phosphates, The transported Soils on the wide alluvial 
plains, and the sheets of wind-borne loam, are poor in phosphates ; and 
the chemists who succeed in cheapening phoephatio manures can give 
the most effective help to the Australian farmer. 

The Western Plateau, though barren through lack of water, has 
often a rich soil, for it consists of primary rooks, whioh oontain abundant 
plant foods. In places where the grains of quarts accumulate, the soil 
is mere barren sand ; bat where day is formed by the settling of wind- 
blown dust, or silt in a hollow after rain, the soil is rich in alkalies and 
phosphates. And as there is little vegetation to use up these plant- 
foods, they accumulate and form a soil of remarkable richness. Desert 
soils are nearly always rich ; for they have slowly oolleoted stores of 
soluble plant-foods, and their meohanioal texture makes the soils light 
and warm. 


C. Water-supply. 

These rioh rested soils now lie idle for laok of water. Onoe Central 
Australia was well watered, and then it was as fertile as a garden ; but 
it has become arid. Its rains have dwindled, in plaoes, to a miserable 3 or 
4 inohes a year, in a region where evaporation alone oan suck up more 
than twice as many feet ; so the rivers have oeased from running ; their 
valleys have been blocked by barriers of eartb ; and the lakes thus 
formed have dwindled to mere shallow pools of brine, or even dried 
into sheets of poisonous salt orust. The centre of Australia — onoe a 
luxuriant garden — has now turned into the “ Dead Heart of Australia,” 
but it shows such clear evidence of its former fertility as to stimulate 
schemes for its revival. The shores of Lake Eyre are below the level 
of the sea; so the first idea was to flood its basin by a canal from 
Spenoer’s Gulf. This impracticable soheme was followod by a mbre 
fascinating idea. The most striking contrast between Australia and the 
other continents is that the interior is riverless. All of it has some 
rain ; whither doeB this rain go ? It does not flow in rivers to the sea, 
for most of the vast interior is either a basin of internal drainage, or 
of no drainage. Even its one great river, the Murray, dischargee only 
a small proportion of the rain that fells upon itB basin. Mr. H. C. 
Bussell oaloulated that only 1*46 per cent of the rainfall on the Darling 
basin above Bourke is discharged by the river past that town. What 
happens 'to the other ninety-nine per cent? Russell rejected the idea 
that it oould all be lost by evaporation. So be concluded it must per- 
colate underground. If so, it must flow through some buried channel, 
and h%ve some hidden outlet to the sea. 

During <*lm weather there may be seen, in plaoes along the southern 
ooast of Australia, swirling oolumns of some liquid Working its way 
upward to the surface. They are masses of fresh water surging up 
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through the denser Hit enter of the see. The ides ooourred to Bnssell 
that these enhmarine springe were the mouth of the subterranean rim, 



which discharged the drainage from the Queensland hills. According to 
this conception, the essential difference between Australia and the other 
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continents is that, whereas their rivers flow ov$r the surface, the 
river system of Australia flows underground* It seemed a benefleent and 
providential arrangement, whereby the water would be oarried through 
Central Australip pzoteoted from evaporation as in a pipe. It only tikis 
pipe oonld be tapped at intervals, the water would be obtained where 
it was wanted, and the rested soils of Central Australia might again be 
as fertile, as when the fabled kadimakara revelled in the rich herbage 
around Lake Eyre. The idea was promptly tested. Suetonius Officer, 
a Melbourne landowner, sunk some wells on his station of Rallara, in 
the far west of New South Wales. He was rewarded by rsaohing; water, 
which overflowed from the mouth of his wells. Under the stress of 
heavy drought, and guided by the geological insight of Dr. Jaok, 
Queensland, in 1885, began the first bore to test the possible ooourrenoe 
of deep-seated waters beneath its arid western plains. In 1888 the 
enterprise was rewarded by the bore, at the depth of 1645 feet, reaching 
water, under suoh high pressure, that a stream rushed to the surfaoe and 
discharged at the rate of 291,000 gallons a day. This success led to an 
active search by boring, in areas where the geological surveys of the 
different States indicated that the deep well waters might be found. 
By the end of June, 1904, Queensland had 596 flowing wells, yielding 
62,635,722 oubio feet a day; New South Wales, 248 wells; and South 
Australia, 20. 

The opening of these wellB naturally led to the hope that they 
might render widespread cultivation possible in the Great Plains. The 
water is enough for some intense cultivation around towns; it main- 
tains permanent watering-plaoes for stock, on routes that would other- 
wise be impassable. The wells supply some towns with their domestic 
water ; one of the wells lights Boma with natural gas ; and some of the 
wells may be used for the cultivation of lucerne to feed stock during a 
period of scarcity. But for extensive irrigation this well-water is quite 
inadequate. Moreover, the calculations as to the amount of this water 
available seem to me to rest on a wrong basis. It is generally believed 
that the wells are truly artesian, of the same nature as the flowing 
wells of Flanders, Paris, and London, where the water that falls on the 
adjaoent hills, percolates underground into the deepest part of a 
trough-shaped fold of ohalk ; thenoe it is foroed to tho surfaoe, up any 
bore-hole through the overlying days, for the same reason that water 
poured into one side of a U-tabe will rise pp the other. The average 
rainfall on the Queensland hills is about 22 inohes, or 819,000,000 gallons, 
of water per square mile. The area whioh reoeives this amount of water 
on the western slopes of Queensland and New South Wales is so large, 
that, if muoh of the rainfall oould be caught, the amount available 
would be enormous. According to some estimates, it is calculated that 
25 per oent. of this rainfall percolates underground, and is available 
for collection from' the deep, water-bearing rooks. One distinguished 
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giftgraphtr asserted that it is m idle to fear the exhaustion of this 
underground reservoir, as it would be to drain the ocean by pumping 
Aram It; and many responsible geologists have concluded that the 
amount of water discharged from all the flowing wells of the central 
basin of Australia, is so insignifloant, oompared with that which drains 
away wasted to the sea, that there need be no hesitation in increasing 
our demands on the supply, or even troubling to avoid waste. But 
the simple theory that the water rushes up these wells owing to the 
hydrostatic pressure of the water in the Queensland hills, seems to be 
oontradioted by the evidence. I have reoently disoussed this question, 
and pointed out the facts, whioh seem to me to show, that much of this 
water is not rain-water whioh has worked downward ; but it is plutonio 
water, whioh has risen from the deeper layers of the Earth's crust; and 
that the water rushes up the wells owing to the tension of its inoluded 
gases, and the pressure of the over-lying sheets of rooks. We have at 
present no means of calculating the available supply, and there is every 
probability that it is not inexhaustible. Many of these wells have 
already reduced their yield, warning us that they derive their water 
from the accumulations of former ages. Politicians have proposed to 
limit the waste of water whioh now goes on, and I hope that the legisla- 
tion proposed some years ago will be promptly reintrodnoed, so that 
this invaluable asset may be used to its fullest advantage. 

D. Paitvral and Agricultural Areas. 

The geographical divisions of Australia mark off the oountry into 
areas which are suited for industrial, agricultural, and pastoral occupa- 
tion, and into the vast traots of the interior, which are, at the present 
time, of no use for anything. The industrial districts are on the 
mining-fields and at the chief ports. The best ooal-fields are in the 
coast lands of New South Wales, Victoria, Tasmania, and Queensland; 
and there are fields with inferior coals on the Western Plateau, and 
most of the states have deposits of brown coal, especially in the ooast 
lands. 

The difference between the pastoral and the agricultural lands is 
relative. It depends upon their aooessibility by railway as well as on 
the rainfall. At first the western plains of Victoria were of value 
only for pastoral purposes; but as the railways extended across them, 
as towns grew up on their borders, providing better markets for 
perishable produce, and as a denser population afforded a better labour- 
supply, pastoral districts have beoome agricultural. 

The four railway lines that traverse the north-western plains of 
Victoria have converted land, onoe barely of any value even for pastoral 
purposes, into the great granary of the state. And as the arid plains 
of the interior of the continent rest mainly upon rooks of primary 
composition, their soils are rich in food materials, and oould he used for 
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agricultural purposes, whenever there is an adequate water-supply and 
transport for the orope. The three northern p enins ulas have areas of 
rich volcanic soils, and as they have heavy rainfall, these districts could, 
with adequate labour, grow valuable tropical products, such as ootten. 

E. Mineral Beeourcee. 

The geological composition of Australia also determines the nature 
And distribution of its mineral wealth, which has yielded materials to 
the value of over £600,000,000. 

Its most famous industry is its gold-mining, which dates from 1861, 
Gold had been found long before ; the first definite record was by 
James MoBrien, a surveyor in the Lands Department of New South 
Wales, who wrote in his field note-book* for February 16, 1823, that 
close to a gum tree, whioh he marked, beside the Fish river, he had 
“ found numerous particles of gold in the sand in the hills convenient 
to the river.” 

This news was suppressed; and when, sixteen years later. Count 
Strzeleoki found gold in the vale of Clwyd, he too was pomaded to 
conceal the fact, as the nervous governor feared its publication would 
have revolutionary politioal consequences. 

It was not nntil 1851, that the occurrenoe of gold in mining 
quantities, and not as mere museum specimens, was made known by 
Hargraves ; and the searoh in Victoria, ronsed by his results, led, on 
August 24, 1851, to the earliest discovery of first-rate mining import- 
ance — the gold-bearing gravelB of Golden Point, Ballarat. The diggings 
there showed that Australia was one of the great goldfields of the world, 
and began the active mining, by whioh Australasia has contributed 
£500,000,000 of gold to the world’s treasury. 

The Australian goldfields are unusually varied in oharaoter, wide 
in their distribution, and stimulating in their many novel problems. 
Their new and peculiar difficulties have developed a oourage, enter- 
prise, and originality, whioh now enable the Australian miner to work 
ores of unpreoedently low grade, and have led to inventions and new 
methods that help the miner in every mining oountry Of the world. 

1. Surface Alluvial DepoeiU. — Gold-mines are divided into two main 
groups, alluvial deposits ajnd gold-bearing lodes ; and though both of 
them have yielded the most easily accessible of their Holiest ores, the 
geological conditions of the Australian fields show that they are not 
exhausted. There remain supplies of gold that will keep Australian 
mining aotive for generation! to oome. 

The alluvial deposits inolude surf&oe gravels, sands, and loams, whioh 
oontain grains and nuggets of gold derived from the decomposition of 
gold-bearing lodes. 

* A photographic faoslaile of this entry is gira by E. F. Pittman, 'The Mineral 
Basourote of New South Wales,' 1901, p. 1. 

L 2 
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Bnoh were those rich tom-tiddler's grounds, the alluvial diggings 
of Viotoria, at Ballarat, Bendigo, and Castlemaine (the Mount Alexander 
diggings), and the gold alluvials of Westralia, begun by the disoovery 
of Ooolgardie in 1892. These rich patohes were confined to the 
immediate neighbourhood of the lodes, and were soon worked out; 
but alluvial mining has continued on deposits more difiioult to reach. 
Most of the older gravels are buried beneath sheets of olay. The 
miner finds them first at their ontorop, and when the shallow deposits 
are worked out, he has to dig shafts and follow the materials under- 
ground. Thus began the mining of the older, deeper gravels. 

2. Deep Leads . — The available extent of the gold-bearing gravels in 
Viotoria appeared to be greatly reduced by vast sheets of lava, some 
of whioh ooour in the richest of the gold-bearing regions. These 
lavas hid, once it was feared for ever, the gold-bearing rooks beneath 
them. At Ballarat the mining of the surface gravels ended against the 
faoo of the igneouB rook, that forms the Ballarat West plateau. The 
rook wall repelled the cosmopolitan army of miners, who were oamped 
on the plain beneath, as suooessfully as the walls of Sebastopol were 
then resisting the allied armies in the Crimea. So the miners called 
the plateau Sebastopol. Its resistance was at length overcome. It 
occurred to some minors on the adjacent goldfield of CreBSwiok, who 
were faced by a similar obstacle, that perhaps the igneous rook was 
not a deep-seated blook, like a granite, but might be a surface lava- 
flow, beneath which the gravels might continue. This idea was tested ; 
it was found to be true, and this enterprise begun the deep-lead 
mining. The Ballarat miners at onoe renewed the attaok on their 
Sebastopol; they mined under its walls, and found the gold-bearing 
gravels beneath it. Farther back from the edge they sank shafts 
through the surface lava ; and during this work they discovered the 
quartz reefs at Ballarat West, from whioh the leads derived their gold. 

Twenty years later, this system of mining received still greater 
extension. From the voloanio region of the central Highlands of 
Viotoria, long bands of lava extend northward. About thirty years ago, 
Mr. Reginald Murray, then Qovernmont Geologist of Viotoria, reoog- 
nized that these long basalt plains were lava-flows filling up old river- 
valleys, and that, therefore, the gravels of these rivers have been pre- 
served beneath the surface. The lava plains ooour among the riohast 
goldfield* of Viotoria, and therefore it oould reasonably be expeoted 
that the gravels on the old river-beds would he rioh in gold. 

The mining of these gravels has required new methods. The exact 
position of the gold-bearing gravels has first to be proved by drilling 
lines of bores across the lava plains, to determine the course of these 
anoient river-beds, and the depths at whioh they ooonr. By extensive 
boring operations, in whioh the Viotorian Government, with statesman- 
like foresight, has spent nearly £200,000, the course of many of the 
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ancient river-systems has been determined. Thus the oonrse of the 
ancient Beny-Moorlort-Loddou lead oan now be represented on a map 
like a modern river, but the river-bed is buried under hundreds of feet 
of lava. • The mining of these river gravels, after their course bus been 
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determined, has especial difficulties ; for the gravels oocur below water- 
logged quicksands, whioh require to be drained before the miner can 
remove the gold-bearing layer. The pumping is often a long and costly 
task. Mines ffieyhave to pump millions of gallons a day for yean before 
any gold Can be got from them. Thus, according to a cable published on 
February 15 , the two neighbouring mines, the Loddon Valley Goldfields 
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Mid the Victorian Deep Leeds, together pumped, in the month then 
reported, 250,000,000 gallons of water. This pumping may have to go 
Oft for years. But so rioh are the gravels, and so cheaply can they be 
mined when once they are drained, that they often give handsome 
returns for the heavy oost of the years of patient pumping. 

3. Gold-dredging . — Alluvial deposits of a different and poorer type 
ooour further from the lodes, whenoe the gold is derived. Only a little 
fine gold is carried into them, and this fine gold may be scattered loosely 
through a thick bed of loam, day, or gravel, instead of being concen- 
trated on the bottom of the deposit. Some of these low-grade deposits 
are on the floors of existing rivers, and the gravels could only be 
obtained at a oost, whioh their scanty gold would not repay. 

In 1891 it occurred to an ingenious New Zealand miner that the 
cheapest way of working these gravels would be to haul them up by a 
buoket-dredge, and then wash the gravels on the deok of the dredge. 
The system was tried on the Olutha river. The dredge was greatly 
improved by the application of the tailings elevator, invented aim 
in New Zealand, in 1894; while another type, the suotion-dredge, by a 
powerful centrifugal pump, pumps up gravel instead of water. 

These dredges work with marvellous eoonomy. In favourable con- 
ditions a dredge will haul up a oubio yard of gravel from the bed of 
a river, wash it, sort it, and extract from it its gold, at the oost of 2 d. 
Hence, if a dredge reoovers two grains, or four pennyworth of gold 
per oubio yard (or about l£ tons) of gravel, they pay well. The average 
gold yield of the dredges in Viotoria in 1903 was only 2*25 grains, 
or 5 d. of gold per oubio yard. With suoh eoonomy, this system of gold- 
mining has spread from Australasia through the gold-mining countries 
of the world. But the system is still in its infancy ; and this New 
Zealand invention will enable a vast increase to be made in the ultimate 
gold yield of Australia. 

4. Auriferous Lodes . — The gold-bearing lodes of Australia are 
scattered through the older rooks of the continent. Every state has 
them; they are riohest, in comparison to its area, in Victoria, and 
poorest in South Australia. These lodes are of many different types. 
The simplest are the gold-quarts veins formed along fault planes, and 
they are usually the easiest to work. 

The Australian gold-bearing lodes are of unusual variety in their 
modes of ooourrenoe ; they ooour in rooks of many different ages 
and of different kinds, volcanic, plutonio, sedimentary, and meta- 
morphio. They ooour as simple quarts veins along fissures and 
faults; as quartz veins ramifying in an irregular network, through 
fractured masses of slate and sandstone; as “ saddle reefs” in oon- 
torted slates and quartzites, as at Bendigo and Hargraves; they occur 
sb metasomatio or replacement lodes in slates; and as mineralised 
bands of schist, granite, slate, and volcanic tuff; in propylitised 
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diorite dykes ; end along faults beside which .augite andesites have 
been altered to serpentines. They are distributed through rooks of 
many ages ; they are most abundant in the Arohemn schists, as in 
Westralia and Victoria, and in the Ordovician slates, as at Bendigo and 
(Jastlemaine ; they also ooour in the Silurian slates and sandstones of 
Victoria and New South Wales, in the Devonian and Oarboniteous 
rooks of the East Australian Highlands, and in New Zealand in the 
Oligooene volcanic rooks of the Thames goldfield. Many of the mines 
are worked to great depths ; they are working at 4250 feet at Bendigo, 
2300 feet at Ballarat, and 2000 feet at Kalgoorlie. Nevertheless, in many 
of the fields the works are still quite shallow, though the ore-ehoots 
probably often go down much deeper, and will yield good returns to 
mining in future. 

5. Stiver and Ban Metals . — The mineral wealth of Australia also 
inoludes rioh deposits of lead, silver, sino, oopper, and tin. Its most 
important oopper-field is at Mount Lyell. There, thanks to the com- 
bined praotioal skill and high theoretical knowledge of its manager, Mr. 
Btioht, the difficulties which have long prevented the adoption ofpyrite- 
smelting have been overcome, and the ores are being mined and smelted 
at the low oost of 18s. per ton. The chief mines of lead, silver, and 
zino are at Broken hill, where the output of the mines lowered the 
prioe of silver; and, thanks to the ingenious devioe of separating 
the zino ore from the rhodonite, by making each little grain of ore 
develop its own buoy of gas-bubbles, the vast stores of zino are now 
available for the service of mankind. 

6. Coal and Iron . — Perhaps more important in their ultimate influence 
than even the gold-mines are the vast ooalfields and iron ores of 
Australia. The ooal-fields are mainly in New South Wales ; and they 
can safely be described as the greatest and best-placed ooalfields in the 
southern hemisphere. They have been most worked where the coal- 
measures outcrop on the surface around Newcastle and up the basin of 
the Hunter river. But they extend to the south, buried by later rooks, 
and have been proved in a 10-foot seam at the workable depth of 2017 
feet under Sydney. 

In the other states, Victoria has a high-quality ooal in J urassic rooks ; 
and ooal of the same age occurs in Queensland, in the Ipswioh district, 
and in South Australia, in Leigh's Creek. Tssmania has ooalfields in 
the basins of the Mersey. Western Australia has coals in the Collie 
Field, of which the age is still uncertain. Vast deposits of brown coal 
ooour all through Australia, especially in the Great Valley of Victoria ; 
but though the amount there is enormous, no exact estimate is possible ; 
for the bores prove the patohiness of the deposits, and as adequate assays 
were act made from all the oores, material that oan only be described 
as oarbonaoeous shale, has been inoluded in the reoords as brown ooal. 

The iron ores of Australia are of high quality and wide distribution. 
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report by a commission of the Federal Parliament has oalled atten- 
tion to their amount ; and with vast accessible supplies of good ore, 
Suitable fluxes, and cheap coking ooal, I am confident that in the future 
-—with the possible exception of China — Australia will beat the world’s 
record in the oheap production of iron. 

III. Economic Development. 

The eoonomio development of a country with the geographical 
characters and position of Australia naturally passed through three 
stages. It oould at first be most easily utilized for the raising of oheaply 
produced materials, whioh oould stand long-distance transport without 
injury, were of sufficient intrinsic value to pay the cost of freight, and 
would return a sufficient reward for the expense and inconvenience of 
pioneer life. Australia was a wide land, with unbounded acres, but 
little labour. So it was particularly suitable for sheep-breeding, which 
oould utilise the maximum of land with the minimum of labour. It was 
a sound instinct whioh led John Mac Arthur, in the early days of the 
Sydney colony, to devote his energies to the improvement of Australian 
sheep-breeding. Dissatisfied with the quality of tho half-bred merinos, 
whioh were the best that could bo got from the Cape, he tried to procure 
pure merino Bheop from Spain. But their export was a oapital offence, 
and MaoArthur’s efforts were foiled. But then oame the Peninsular 
war; and it was characteristic of Australian methods that it seized 
this ohanoe of getting the coveted Spanish sheep, and by careful breed- 
ing developed its high-quality wool. 

The pastoral industry was the first that gave Australia its wealth, 
and the wool export from 1*51 to 1903 alone, was, aooording toCoghlan, 
of the value of €610,000,000. Despite the havoc of the last drought, 
Australia haB now over 73 million Bheep, and has the greatest yield of 
wool of any oountry in the world. It has more sheep than the rest 
of the British Enipiro. During the development of this pastoral 
industiy, Australia wanted oapital to buy machinery and make roads 
and publio works. So it inevitably adopted a free-trade policy, so as 
to produoe, at tho cheapest possible rate, as muoh material as possible 
for sale to Europe. This polioy was reinforced on the foundation 
of the mining industry in 1861; for Australia wanted to import 
machinery, rails and railway plant, tools and olothes for its miners at 
the oheapest rate, while it employed its people in industries that gave 
a quicker return and UBed less oapital than manufacturing. 

Australian Manufacturing Industry, 

But with the increase of population it has been possible to develop 
industries that produoe higher-prioed commodities, and yield higher 
profits than oan be got from the sale of raw materials. At first manu- 
faotures were restrioted to such articles as clothes and food, of which 
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local production ni necessary, or low-priced butty materials, mob aa 
bnoto «»d ftirnitoro, whiob could not afford long-diatom transport 
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ingenuity haa helped the farmer aa well aa the miner; and much land 
that could not otherwise have been tilled haa been brought under 
tunvation by the atump-jump plough, and the invention of the 

a ripping harveater enables the wheat-fields to bo reaped moat 
economically. 


Australia haa, therefore, seen a great development both of her 
agricultures and manufactures. In 1903, according to Coghlan’s* 
estimate of the value added by manufacturing processes to the raw 
materials (muoh of which would otherwise have lain waste), 
factoring made the greatest, and agriculture the eeoond greatest, con- 
tribution to Australian wealth. 


Manufacture* : the value added] 
to the raw material by manu-J 
faoturing I 

Agriculture 

Pastoral 

Mining 

Dairy industry 


£ £ e. , 1 . 

28.528.000 or 7 5 8 per head of p^p wlation. 

26.792.000 „ 6 16 9 

26.020.000 „ 6 15 2 

23,838,778 „ 6 1 9 

7,130,000 „ 2 5 0 


Part of the results from dairying, moreover, should be added to 
those from manufacturing, as its main produot, butter, is made in 
oo-operative factories, from milk raised by small dairy farmers, 

(To be continued.) 
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By Major E. B. HILLS, O.M.G., BJB. 

The importance of olearly defined boundary-lines between the territorial 
possession* of rival nations is too obvious to require any labonring. 
That Hi-defined boundaries are a fruitful subject of international 

* It has not seemed necessary to inelude many statistics in this paper, as complete 
fifi®*es eve siren in that invaluable norehouse of information, Coghlan’s * A Statistical 
Amount of Australia and New Zealand,' leaned annually by the New South Walee 
Government. Published in this oountry by P. S. King A Son, Gnat Smith Street 
Westminster. * 

t Address to the School of Geography, Cambridge, May 5, IMS. 
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has been proved again and again and, in view of the fact 
that one such diapnte ia actually at this moment in a somewhat critical 
•ttfti we need not go outside the present time for an example in point 
St follows, therefore, that the fixing of frontier lines is one of the most 
important acts of the government of a oountry and one that should 
not be undertaken without a due weighing of all the oanditions end 
a due understanding of the geographical questions involved. 

As will he readily understood I am here, and throughout this 
lecture, speaking more particularly of new frontier lines, such as we 
meet with in delimiting our African possessions, not so much of old- 
established frontier lines in highly civilised countries. The latter 
falfil their objects if they are dearly marked both upon the maps 
and upon the ground, and are fully understood and aooepted by both 
parties. For the settlement of new frontier lines the problem is a 
different one and calls for a more complete solution. In this case we 
are concerned, not only with the frontier as an aooomplished fret, 
but also with the frontier in prooess of making, and the ease with 
whioh it can be surveyed and marked out upon the ground becomes 
an important factor. The time element often enters into the problem, 
generally complicated also by finanoial restrictions, and the question 
then to be answered is, not what is the best possible frontier line to 
•elect, but what is the best line that can be surveyed and laid out 
within a stated period of time and with a definite limit of oost? 

As in most practical affairs, the solution must be of the nature of 
a compromise whioh renders it all the more important that the original 
agreement or treaty, wherein the proposed frontier line is first defined, 
should be drawn up in the most lucid manner and with the actual 
conditions of the praotioal problem olearly in view. Unfortunately, 
suoh treaties have been often drawn by diplomatists, whose knowledge 
of geography may be small and whose knowledge of praotioal survey 
work is nil. Henoe much future trouble, whioh oould have been avoided, 
or anyhow minimised, by more “dear thinking” at the outset To 
assist in this “dear thinking” and to indicate briefly some of the 
more important factors ruling this problem of frontier definition, are 
the objects of the present lecture. 

The conditions whioh the perfeot frontier should fulfil may be 
postulated as fdlows 

Jfasty, it should be an actual barrier to the people on cither side 
of it. This is a condition which obvioudy oan only rarely be met. 

Secondly, it must be olearly indicated upon the ground, so that the 
most ignorant can have no ex c use for mistaking its position. To thi« 
end, it must either be marked by natural features or by artificial 
monuments or beacons. In the latter oaae, the relative facility with 
whioh the ground oan be surveyed and the beacons erected in position 
with the requisite aocuraoy becomes a fundamental point. 
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Thirdly, it should be stable, not liable to seoular changes. 

Fourthly, if lying in an inhabited distriot, it ahonld, w he rever 
practicable, respect existing ethnological or tribal boundaries. In 
giving weight to this c o nditi o n, it is necessary to .guard against 
attaching undue importance to suoh boundaries when only of a tem- 
porary character or when dealing with tribes known to be of wandering 
habits. 

All frontiers are oapable of division into two main desses ; natural 
frontiers, such as rivers and watershed or crest-lines; and arti- 
ficial frontiers, comprising conventional lines upon the Barth's surface, 
parallels of latitude, meridians of longitude, and 14 straight" lines 
between fixed points. In the latter category we must also inolude 
frontiers defined 41 by reference ,f to existing conditions, such as 
frontiers following existing provincial boundaries, tribal boundaries 
or roads, or defined as passing within a pertain distance of a town or 
village. 

Let us take these various types eeriutim and see how for they fulfil, 
and in what respeots they fell short Of, our ideal oouditions. 

Bluer Frontier *, — The advantages accruing from the selection of a 
river as a boundary-line are, in the first place, that its position is quite 
obvious, and, in the second place, that it requires no survey operations 
to delineate it. In the oese of an unknown river snoh operations are 
interesting for the purpose of laying down its course upon our maps, 
but are not neoesaary for the delimitation of the frontier. 

An example of the economy of time and labour arising from this 
quality of the river frontier occurred reoently in the course of the 
delimitation of the boundary between the republic of Liberia and the 
British oolony of Sierra Leone. Starting at its northern end this 
frontier was defined by a certain meridian line until it met the M a nn a h 
river, whioh it then followed to the sea. Roughly about two-tbirds 
of the line was along the meridian and the remaining one-third along 
the river. 

Owing to the densely wooded nature of the oountry the survey 
proved extremely difficult and the traverse of the north end south line 
and the erecting of the neoesaary beacons, necessitated many months’ 
hard work. When the boundary commission reached the river their 
work was finished and they travelled to the coast by the shortest route. 
Had it been neoesaary to traverse and survey the whole river anoth er 
season's work end a further expenditure of several thousand pounds 
would have been involved. At the same time, though this river was 
not traversed by the commission and its actual oourae, between the point 
where the meridian outs it and the coast, is unknown, it forms a 
valid boundary, the existence and position of which is known to every 
native in the locality. Furthermore we may note that the beacons 
erected along the straight portion may easily, unlass well oared for. 
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beoome overgrown and obliterated, while the river remains visible so 
long as rain falls and water flows. 

Per contra, we must reokon it a disadvantage that a river, by the 
easy means of communication and transport it offers, rather connects 
than separates the raoes on its two banks. For this reason it is com- 
paratively exceptional for large rivers to be aooepted by old nationali- 
ties as boundaries. 

All rivers are liable to secular changes of their course arising from 
the denudation of one part of their banks and the aooretion at others, 
and in certain exceptional oases, notably that of the Yellow river, they 
have broken into entirely new channels. In such circumstances it 
beoomes important to decide whether the frontier-line shall fellow 
the new oourse of the river or remain immutably fixed in its old 
position. The aooepted ruling in this case follows what I believe is 
the ordinary practice of English law, viz. that any slow, continuous 
change of course carries the frontier with it, while a per saltum ohange 
into a new channel leaves the frontier in the old ohannel, even if that 
be completely deprived of water. In defining a frontier as following a 
river it is necessary to state the preoise line to be taken, which may be 
either the medium filum , or midstream, the line midway between the two 
banks, or the thalweg, the bottom line of the valley or line of deepest 
ohannel of water. Of these the mid-stream is the most stable in posi- 
tion ; many tropical rivere, for instance, ohange their actual channels 
lepeatedly, while their whole bed, only filled at times of extreme 
flood, lies between banks not liable to any but slow ohange. On the 
other hand the thalweg is most readily identified and can always 
l)e found so long aB there remains a trickle of water in the ohannel. 
Modern praotioe is in favour of the selection of the thalweg for this 
reason. If one of the nations oonoernod olaims the whole waters of the 
river, with all navigation and other rights, the boundary can be defined 
as following the river-bank or even a line at a certain minimum dis- 
tanoo from the bank. 

It should be noted that the definition of a frontier as a line parallel 
to a river is not a satisfactory one as suoh a line may, when following 
internal bends or angles, out itself. In all oases the use of vague terms 
such as the 41 course 11 of a river should be studiously avoided. 

Waterehed Frontiers . — In discussing the merits of the watershed-line 
as a boundary we must, in the first instanoe, note that the word 44 water- 
shed ” has an unfortunate double meaning in the English language, •*.«. 
it is sometimes used as signifying the basin or drainage area of a river, 
and sometimes the crest or water-parting line separating two con- 
tiguous river-basins. The latter seems to be the only legitimate use of 
the word, but as it is commonly used, whether in error or not, as a 
synonym for basin, it is preferable in formal documents to avoid the 
word altogether, and write in its place 44 line of water-parting .* 9 
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When lying in high ground the water parting line forme, m the 
whole, the xnoet satisfactory frontier that oaa be found; it i» readily 
identified, requires no survey to delimit its position and is perhaps, 
of all geographical features of the Earth's surface, the one lose! liable 
to secular change. When raised above the snow-level, so that it 
oannot be crossed exoept at certain definite passes, suoh a line forms 
an ideal barrier between nations. 

When drafting the description of such a frontier, case must be 
exercised that no misunderstanding can arise as to whioh water- 
parting line is intended to be taken apd to ibis end it la always 
advisable to enumerate the precise river-basins that the line is to 
separate. Muoh confusion has arisen in the past by looseness 6f defini- 
tion due to imperfect geographical knowledge. Thus the long-standing 
dispute between the republics of Argentina and Chill had its origin 
in an assumption that the continental divide, separating the waters 
whioh flow into the Atlantic from those flowing into the Pacific, was 
coincident with the general crest-line of the highest peaks of the 
Andes. Apart from the difficulty that the Andean range has nothing 
which can be desoribed as a general crest-line, the continental water- 
parting is at places very far removed from the mountain region and 
runs out into the comparatively flat ground of the pampas. The 
claims of the two republics, one demanding a frontier along the conti- 
nental divide without any deviation, and the other a line along the 
highest peaks of the Andes, following, as far as possible, the principal 
north-and-south “backbone" of the range, were quite incompatible, 
and were finally submitted to the arbitration of His Majesty the 
King. 

In flat ground, on the other hand, the water-parting line forms a 
less desirable boundary. The advantage of ready identification is lout, 
and the aotual position of the line oan only be found by somewhat 
refined levelling operations. Henoe, if used as a frontier it require* 
beaconing thus losing part of its character as a “ natural ” line. In 
an extreme the water-parting line may even lie in a lake or 
mft ifTi and thus become indeterminate. As an example of this we 
may oite the oaae of Lake Amuou, on the watershed between the Bio 
Branco and the Eaaequibo, whioh ia reported to drain in both 
direction*. 

A somewhat aSmil a r example ooours at the confluence of the Zambesi 
and Shirt riven where the two main streams are oonneoted, at some 
distance from their aotual junction, by a channel called the Ziua-Ziwa 
river. The direction of flow of water in this channel was a subject 
off difference of opinion between those who bed visited it but than 
seem* good reason for supposing it to vary with varying climatic con- 
ditions. If this really be the case, and the water in the Ziwa-Ziwa 
flow at times from the Zambesi to the Shirt and at times in the 
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uiHliirjr direction, we should have the phenomenon of the Zambesi- 
Bkbi watershed shifting its position with the changing seasons.* 
These are doubtless other oases of flat marshy ground situated on the 
separating line between river-basins the drainage of which is liable 
to seasonal ohange. The supposition that a water-parting line as 
always well defined and is immutable in position is thus unsupported 
by the facts and frontier treaties based upon suoh lines must be 
drafted with due oaution. In many oases it would be preferable to 
depart from the watershed where the latter enters upon an area of 
level oountry and to substitute straight lines. The excessive amount 
of curvature and winding of a watershed in suoh an area is an additional 
reason fdr this simplification. 

Artificial Frontier * — In this term we inolude all lines whioh, 
not being natural features of the Earth's surface, must, if used as 
frontiers, be marked out by artificial means — boundary posts, monu- 
ments, cairns, or beacons. All suoh frontiers have, therefore, the 
common objeotion that they must be minutely surveyed and beaooned 
throughout their whole length. This preliminary work once over and 
the positions of the beaoons or frontier-marks fully acoepted by both 
parties they lose their chief defeot. The slight initial disadvantage 
under whioh they labour often ultimately aots to their advantage by 
compelling careful delimitation and survey and removing the tempta- 
tion to leave the settlement to a mere paper definition. 

Frontier definitions based upon parallels, meridians and straight 
lines are very tempting to diplomatists on aooount of the fatal faoility 
with whioh suoh lines are ruled upon a map and are embodied in a 
treaty. In making use of suoh lines it is very important to bear con- 
stantly in mind the relative aoouraoy with whioh their positions are 
known. Thus in an unsurveyed oountry the position of a meridian, 
or, in other words, the longitude of any given plaoe, is liable to much 
larger errors than the position of the parallel or its latitude. Re- 
peated instances have ooourred of the danger of accepting meridian-line 
boundaries in little-known country. Thus the 30th meridian of east 
longitude, in the neighbourhood of Lake Albert Edward and the 
Ruwenaori mountains, was given a position on the maps about 30 
miles in error at the time when a frontier agreement was drawn up 
between this oountry and the Congo State. 

A somewhat striking example of the disadvantage of a meridian 
frontier has lately oome to light in the oase of the Anglo-Congolese 


* The water-parting line between two riven terminates at the point when their 
waters first meet Thus if the Ziwa Ziwa flows from the Zambesi to the Shiitf, the 
first point where Zambezi water meets Bhirtf water is the junction of the Ziwa-Ziwa 
and Bhirtf If the flow in the channel is in the reverse direction the meeting-point 
of the waters is the Ziwa Ziwa- Zambezi junotion. 
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frontier in tin neighbourhood of Lake Bangweolo. The ignoMot 
between Great Britain and the Congo State of May 13, 1804, defined 
this Beotian of the frontier as follows: “ The thalweg of the 
op to its* issue from Lake Bangweolo. Thenoe.it shall run southward 
along the meridian of longitude of the point where the titer leates 
the lake, to the watershed between the Congo and Zambesi.* 

When this agreement was drawn the existing maps showed the 
course of the river as lying well to the westward of the meridian drawn 
through the point where it leates the lake. Later surreys hate, how* 
ever, shifted the relative petitions of river and meridian with the eflbot 
of moving the stream so far towards the east that it now intsiueeta the 
meridian line in two, if not in four, please. A delimitation of this 
boundary in strict accordance with the treaty is therefore impossible, in 
that it would result in islands of inaooessibie territory out off between 
the straight line and the river-bends. A new set of negotiations are 
therefore imperative, a neoeesity due to the unfortunate wording of the 
original agreement 

Boundaries following parallels of latitude are unobjectionable. 
Existing frontiers of this nature, e,g. the 49th parallel between 
Canada and the United States were laid out by astronomioal observa- 
tions and are substantially in error owing to the variation of local 
attraction. At the present time suoh a frontier would be laid out by 
triangulation so that this particular source of error would be eliminated. 
A recent example of this olass of boundary is the AngloGerman frontier 
west of the Viotoria Nyanza whioh follows the parallel of 1° south and 
was delimited by a triangulation survey extending about 30 miles on 
either side of the line. 

A meridi an- line boundary would now be laid out in the same way. 

The oase of a frontier following a straight line between two points 
on the Earth's surface gives rise, unless the positions of both points are 
quite accurately known, to grave difficulties in delimitation. Long 
lengths of suoh a frontier are most undesirable in a new or nigged country 
and necessitate a detailed triangulation extending over a wide belt. 
Alternatively suoh a line can be delimited by traversing it twice, 
onoe to determine the relative positions of the terminal points and a 
second time to mark the line on the ground. 

Many frontiers of this olass have been delimited in Afrioa and there 
are some still waiting demarcation. Thus the eastern boundary of 
Nigeria, separating that oolony from the German Kamanins, is for the 
most part a series of straight lines. The southern section running from 
the “ rapids ” on the Old Calabar or Cross river in the direction of the 
town of Tola, lies in a very difficult country and has not yet been sur- 
veyed. The northern section from Tola to Lake Chad was surveyed 
about three years agp. 

The agreement whioh established this frontier waa that between 
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Great Britain and Germany of November 15, 1890. The fact that a 
lapee of nearly sixteen years after the signing of the treaty still finds 
mnoh of the line nndelimited cannot be considered a snbjeot for con- 
gratulation, and without throwing too mnoh of the blame for this delay 
upon the wording of the treaty, we oannot fail to see that a frontier 
definition based upon fixed points, viz. tht 44 rapids " of the Cross river, 
Tola, and the intersection of the southern shore of Lake Chad with a 
certain meridian, the exaot positions of none of whioh were at the 
time known within limits of many miles, was hardly satisfactory* 

In oonneotion with this particular frontier, we may farther observe 
that the “ shore ” of a lake is often liable to great alteration in different 
Seasons and is in many oases too variable a line upon whioh to hang 
a frontier definition. This is certainly markedly the case with Lake 
Chad. 

In parenthesis, it may be noted that there are at least four lines 
joining two points upon the Earth's surfaoe whioh can with almost 
equal justioe be described as 41 straight." * The difference in length 
between these four lines is inconsiderable but the differenoe in position 
or maximum deviation one from another is by no means negligible. 

In at least one historical inatanoe it has been tacitly assumed that a 
line ruled upon a map with a straight ruler represents a straight line 
upon the Earth's surfaoe ; whereas it is obvious that the true curva- 
ture of buoh a line will vary with the system of projection of the map. 
However it does not appear that any ambiguities of this nature have 
ever given rise to frontier disputes and the point is only mentioned as 
illustrating the unsuspeoted difficulties whioh may trip up the in- 
cautious. 

While a long length of straight line is not a very good selection for 
a frontier there is little or no objection to short lengths of suoh lines 
as, for instance, would arise if a frontier is taken as running from 
peak to peak of a mountain range. Provided always that the lines can 
be beaooned in Buoh a manner that the ordinary native has no exouse 
for a mistake as to whioh side of the frontier he is on, a suooession of 
straight lines, being simpler in plan than the watershed line, may 
sometimes be substituted for it with advantage. 

Another dlasB of artificial frontier is that described by reference to 
existing artificial conditions, suoh as a frontier defined as following the 

* If A and B an the two points, the lines are — 

(1) The intersection of the surfaoe with the plane containing A and the normal 
at B 

(2) The intersection of the surfaee with the plane containing B and the normal 
at A 

(8) The “ curve of alignment" in which, at any point, a plane can be drawn contain- 
ing A und B and the normal at the point. 

(4) '1 he geodetic, or shortest line between the two points, which is not, in general, 
coincident for any part ot its length with (1), (2), or (8) 



THE GBO0IUFHY OF INTERNATIONAL FRONTORB. Ut 

limits o t occupation of a oertain tribe or the' boundary of e oertein 
province. The inevitable vagueness of such a description will naturally 
restrict its use to any but oases where land values are small and where 
the country is undeveloped or sparsely inhabited. Sven i* such cases 
it would almost always be preferable to substitute a mote rigorous 
definition. Thus the long misunderstanding between this oountiy and 
Portugal as to Barotseland, where we olaimed the whole district subject 
to the king of that oountiy, has been a direct result of the vagueness 
with which the limits of our claims, depending upon such a shadowy 
thing as the rule of an African potentate, were presented, both to our 
own minds and, d fortiori , to those of our rivals. As a more recent ex- 
ample of the evil of indefiniteness we may note that at the p r ese nt 
moment the Foreign Office would be extremely pleased to be informed 
what is the true northern limit of the province of Sinai. 

In connection with the question of tribal boundaries, more par- 
ticularly in Africa, there is a further difficulty that arises owing to 
the fact that tribes and village communities often own outlying patches 
of land, similar to the detaohed portions of many British oountiea. To 
deviate a frontier so as to enclose all suoh fragments of land would 
obviously be impossible so that, to avoid hardship to the natives, the 
general custom has been to allow them a oertain time — say one year— 
during which they can freely choose on which side of the frontier they 
wish to live and, when the ohoioe has been made, to give them grants 
oi land as compensation for what they have lost. 

A frontier defined as running at a oertain minimum distance from 
an existing road, or skirting an existing town or village, requires no 
elucidation. 

A last class of frontier definition, one that we may hope never to see 
used in the future, is that which defines it as a line drawn on a oertain 
map. If the map is on a sufficiently large scale and is based upon an 
aoourate survey there is much to be said for this form of definition, but 
the case is far otherwise when the map is one on a small scale and 
relates to oountry imperfectly known or incompletely surveyed. Thus, 
in the convention between Germany and the Congo State of November 8, 
1884, Art. YI. reads, “ The German Empire is ready on its part to reoog- 
nize the frontiers of the territory of the Association and of the new state 
whioh is to be created as they are shown in the annexed map.” The 
map was not even published with the treaty but was the same one 
as that attaohed to the ninth protoool of the Berlin Conference of 
1884-5. It was on a scale of about 150 miles to the inoh, and, as may 
readily be imagined, it was, in the light of our present knowledge of 
the interior of Africa, very fer from being even approximately aoouiate. 
It would be impossible to mark out the frontier from it now. 

While definition by map alone is generally inadvisable it need 
hardly be pointed out that the objeotions to this practice axe multiplied 
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way times when the number of copies of fhe map is so limited that a 
complete destruction of them is possible. The 11 ancient limit " of Egypt 
was laid down on a map whioh aooompanied the Sultan's firman to 
fuooessive Khedives and, as far as is known, the sole extant copy of 
this map was destroyed by Ismail when deposed from the khediviate. 
In this oase there is little doubt from oontemporary evidence as to what 
the ancient limit was, but the absenoe of any offioial and authoritative 
description of it is nevertheless muoh to be deplored. 

Unfortunately the average map has no indication of the relianoe 
to be placed upon its accuracy and in oonsequenoe features whose 
positions are dependent upon travellers' vague reports are often treated 
as of equal value with those based upon real knowledge and aoourate 
surveys. 

The maker of frontiers must keep a clear mind as to the true value 
of the features with whioh he is dealing, and thus avoid an error such aB 
was committed when the fine mountain of Kilimanjaro was surrendered 
to Germany in exohange for the mythical Mfumbiro. When we realize 
that at the time the treaty was made (1890) Kilimanjaro was quite 
well known and had been visited by numerous Europeans, while 
Mfumbiro had only been seen by three white men, nono of whom 
had approached it within 40 miles, the nature of the mistake is evident. 
Finally, we must remember that onoe our frontier has been accurately 
and completely described any redundancy in definition carries with 
it possibilities of doubt and confusion. Thus the agreement between 
France and Liberia of December 8, 1892, fixed their mutual boundary 
from the coast as following 11 the thalweg of the river Cavally as far 
as a point situated about 20 mileB south of its confluence with the river 
Fodedougou-Ba at the intersection of the parallel of 6 r 30' N. lat. and 
the meridian of 9° 1 2' W. long." It will be observed that the same 
point is here located in two totally different ways, first as a point on a 
oertain river, and secondly as the intersection of a named parallel and 
meridian. Recent surveys, as might naturally have been predicted, have 
shown that these two definitions are quite inconsistent with each other. 

In concluding this lecture, whioh has, I am afraid, treated the 
subject in a somewhat inadequate and sketohy manner, I should like 
again to draw your attention to its national importance. There was 
a time when Great Britain was not burdened with troubles of land 
frontiers, exoept in the oase of India and Canada. Now, however, 
owing chiefly to the partition of Afrioa among European powers* this 
happy time has passed and, for good or ill, we are involved in responsi- 
bilities from whioh our insular position long kept us clear. When 
we remember the faot that we have at this moment ih Afrioa alone 
about 5000 miles of frontier common with France and 3500 miles 
common with Germany we cannot be aooused of pessimism if we 
frankly reoognize that these long lines, large sections of whioh traverse 
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country still almost unexplored, contain the germs of future misunder- 
standings. To avoid and guard against suoh misunderstandings is the 
function of the diplomatist and to aid him in this task he must oall 
to his assistance the scientific geographer or, better still, must himself 
be the scientific geographer when, relying upon his own knowledge 
alone, he will be able to uphold the interests of our country and to safe- 
guard the peace of future generations, 


A PLEA FOR THE INVESTIGATION OF BIOLOGICAL AND 
ANTHROPOLOGICAL DISTRIBUTIONS IN MELANESIA.* 

By Dr. ALFRED O. HADDON, FAS. 

The Melanesian inlands constitute a fairly well-marked biological 
provinoe. Many of the islands are of large size, while most of them 
have a greater area than the majority of the islands of the Pacific, and 
there is reason to believe that these are vestiges of an ancient land- 
mass that probably became submerged in the Mesozoic period. The 
islands of Melanesia have yet to be studied from a purely geomorpho- 
logioal point of view, and the geology of most of them is practically 
unknown. 

Probably botanists are not satisfied with their knowledge of the 
flora of the district as a whole, or of particular portions of it; and 
there must be many problems of plant structure, distribution, and 
oeoology that require detailed investigation on the spot. The same 
remarks apply to the zoologists. Botanists, zoologists, and general 
biologists would welcome an opportunity for extensive and intensive 
study of the morphological, distributional, or biological problems of 
plants and animals in Melanesia. 

There are many anthropological problems in Melanesia that require 
investigation in the immediate future, sinoe the dying out or modifica- 
tion of arts, orafts, customs, and beliefs that is now taking place, and 
the shifting and mixing of populations, will soon render their solution 
difficult or even impossible. On the other hand, there are many dis- 
tricts never yet visited by a white man, and many islands of which 
science has no ken. 

The Melanesians are mainly a dark-skinned, woolly-haired, dolicho- 
cephalic people, but there is muoh variation in these and other physical 
characters. For example, the skin may be nearly blaok or of a coppery 
tinge, the woolly hair may be more or less completely unravelled among 
oertain individuals in many plaoes, and the cephalic index varies from 
extreme ddiohooephaly to well-marked braohyoephaly. It is generally 
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admitted that this somatic variability is explicable on a theory of Poly- 
npsian admixture ; bat it has yet to be proved whether (to take one 
obavaoter only) the braohyoephaly is entirely due to this factor, or 
whether it is the result of variability in the stock itself, or it may 
be the expression of a distinct variety of the Melanesian race. The 
Polynesians themselves are by no means a pure race, and their con- 
stituent elements require elucidation. Dr. Volz (Volz, W., 1 Beitrage 
zur Anthropologic der Sttdsee,’ Archiv fur Anthropologic, 28, 1894) has 
argued, only from oraniologioal evidence however, that there is a 
primitive Australian element in the West Pacific and even in New 
Zealand; and he divides the Melanesian and Polynesian races into 
several “ branches " and "types.” The farther elucidation of these 
problems can be effected only by a very large series of physical 
measurements and observations extending over a wide area. 

The psychology of backward peoples has been greatly negleoted, 
and the opportunity of a well- equipped expedition would do much to 
encourage students to undertake this research. 

A good deal is known about the arts and crafts of the Melanesians 
in a general way, and attempts have been made to synthesize our know- 
ledge, the most satisfactory of these being that of Dr. Grabner (Grabner, 
F., M Kulturkreise and Eultursohiohten in Ozeanien,” Zeitcchrift fur 
Ethnologic , 1905, pp. 28-58), who has published half a dozen maps illus- 
trating the distribution of a large number of oultural objects and of 
certain customs. He distinguishes in Western Ooeania a primitive west 
Melanesian oulture, followed by an eastern Melanesian culture ; later 
came the proto-Polynesian oulture drift, and finally cultural elements 
from the southorn Polynesians. Generalizations suoh as these naturally 
depend for their value upon the accuracy and completeness of the 
observations upon which they are founded, and a systematic survey 
of the island groups as a whole would lead to trustworthy results. An 
investigation of this kind would verify existing data, add an immense 
number of new facts, and localities could be ascertained for un- 
looated specimens in our museums, and the uses of doubtful objects 
could, in many oases, be discovered. 

Although data exist for the study of many languages of Melanesia, 
a great deal remains to be done in the collection and study of fresh 
matter ; and the folk literature has yet to be reoorded. 

By a combination of these two lines of inquiry, the physical and 
the cultural, the nature, origin, and distribution of the races and 
peoples of the WeBt Paoifio could be elucidated. 

There are other aspects of the anthropology of Melanesia that are 
of equal importance, to whioh brief allusion must be made. 

The sociology of the Melanesians has been studied by various 
writers, chief among whom is Dr. Codrington (Cod ring ton, B. H., * The 
Melanesians,' Oxford, 1891). We know that mother-right is generally 
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distributed, but in many plaoes it has been partially or totally 
replaced by father-right Melanesia is peculiarly suitable for study* 
ing the stages of this transition, and it requires local knowledge 
to determine whether the passage has taken place spontaneously, or 
whether it is due to raoial influences. If the former be the case, it 
is important to discover the oauses that have led to this transformation 
and the steps that mark its progress. With this is associated the 
evolution of the family and the distribution and inheritance of property. 
Melanesia is also a favourable area for tracing the emergence of govern- 
ment, as all stages occur between the regulation of publio affairs by 
a oondave of elders and the establishment of a powerful chief with 
more or less autocratic powers. What is required at the present day 
is intensive studies of restricted areas, but these areas should be oare- 
fully selected so as to prooure the maximum of results with the least 
expenditure of time and energy. It is only by oareful regional study 
that the real meaning of institutions and their metamorphoses oan be 
understood. 

AIL the manifold beliefs and usages that are grouped under the 
term “religion” require detailed local study, and much information is 
desirable concerning the remarkable development of secret societies 
in Melanesia. 

The study of the decorative art of Melanesia is practically un- 
touched. It is absolutely neoessary to make investigations of this 
nature on the spot in order to disoover what is the significance of 
the various designs and patterns, and to aooomplish this in a satis- 
factory manner it is neoessary to have exceptional facilities for getting 
about. 

It is superfluous to extend this plea, as all ethnologists will agree 
that this work requires to be done, and that without delay, a conclusion 
which must also be obvious to those who have not previously given 
attention to the subject. The presence of Government officials, mis- 
sionaries, traders, and of returned indentured labourers, tends rapidly 
to modify or destroy the old customs. Muoh has already disappeared 
in many plaoes ; we are yet in time in many others if we do not delay. 

For fifteen years I have been convinced that the best means of 
aooomplishing the end in view is to organize a prolonged expedition to 
the Paoifio with the absolute oontrol of a suitable vessel. The vessel 
must be a steamer built for comfort and stability rather than for speed. 
The permanent scientific Btaff on board should be the director, doctor, 
photographer, at least two stenographers, who should also be typists, 
and, if possible, an artist The director should reside permanently on 
board, but should he for any reason elect to remain temporarily on 
shore, he must appoint a deputy, who must remain on the vessel, and 
during this time the latter is to have full powers and sole control. 

Aooommodation should be provided for a number of investigators. 
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Mit these would not necessarily form part of the permanent staff. They 
would be oonveyed to the district which they were to study, and be 
removed therefrom when it was time to leave. The director would 
arrange with eaoh investigator when the vessel would return, and the 
investigator would be left with all the apparatus, food, and “ trade " that 
he required. 

The general routine would be as follows : an anthropological investi- 
gator would be expeoted to work on the general lines laid down by the 
direotor, due regard being had to his special aptitudes, and he would 
be expected to make suoh arrangements that, when the vessel returned, 
a large number of natives would be ready to be measured and photo* 
graphed. While taking photographs himself of anything of a temporary 
nature, he would not be expeoted to photograph permanent objeots, as 
the expedition photographer would be put at his disposal on the return 
of the vessel, the objeot being, of oourse, to save the investigator all 
unnecessary labour. Arrangements should also have been made for 
danoes or ceremonies (aotual or rehearsals) to take place during the 
steamer’s visit, in order that they might be adequately photographed 
and dnematographecL The investigator would orally amplify his 
rough notes, and dictate them to the stenographers; and, as far as 
possible, all notes should be typed in duplicate before the departure of 
the investigator, and a revision made of them before finally leaving the 
spot. During the time that the steamer was at the district of an 
investigator, all those on board would be required to help that investi- 
gator according to their several abilities. The investigator should 
inform the direotor of any tradition of migration, or of trade routes, or 
other cultural transmission, so that these dues might be followed up by 
the steamer at the earliest opportunity. 

Should there be a student who desires to make a general survey of 
the distribution of any series of oustoms or objeots, he would naturally 
remain on board, or be landed for a shorter or longer time, as he de- 
sired; special arrangements would have to be made between him and 
the investigators of speoial districts. 

The foregoing remarks apply to anthropological investigators, but 
suitable arrangements oould be made for geologioal, meteorological, 
geographical, botanioal, or zoological investigators. 

Americans and foreigners should join the expedition on the same 
terms as British subjeots. Investigators might be of either sex. 

(An estimate of the probable oost of suoh an expedition and other 
practical details were laid before the meeting, but it is not deemed 
expedient that these should be published just now.) 

It is only by an expedition of this kind that the anthropology of 
Melanesia oan be studied in detail and as a whole! It would be 
an expensive undertaking, but the results obtained would amply justify 
the expenditure of time, labour, and money, and the data so obtained 
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would constitute a mine of information for the present and future 
generations of students of man. 


Before the paper, Sir Georg* Goldh : I shall only say a few words. I should 
like to express my sympathy, personally and generally, with Dr. Hadden's plan. 
When he suggested it to me, it appealed to me Tory much, and I think it is in 
oonsequenoe of that conversation that he has brought forward the paper. Geo- 
graphers quite reoognlse the Amotions of geography in such a question. Of course, 
there are a great number of sdenoee—biology, anthropology, and so forth — which 
deal each with its own field and its own special division of the phenomena that 
occur on the surface of the Barth, hut when these sciences coma into relationship 
with each other end with past, present, or probable future land forms or distribu- 
tion of land and water, geography alone can solve the problem; so that Dr. 
Haddon'e expedition would be, although very technical in Its aspect, on the whole 
a geographical expedition. 

After the paper, Dr. Hhrbertson : 1 have not heard anything of Dr. Hadden'S 
proposals until thie afternoon, and it is rather difficult to say anything vary much 
to the point on the spur of the moment. One has only to look at that great depth 
of ocean lying to the east of New Zealand to see that there must be fosoinattng 
problems in this Melanesian area; and doubtless what one has resd about the 
changes of coast-lines in works such ■■ those of Prof. Agassis in dealing with the 
islands of the Pacific, and books like Guppy's, points to the foot that very much 
valuable work has to be done in this region before we can come to decided opinions 
as to its past. And from that geomorphologioal point of view, I think such an 
expedition would give rise to excellent results. 

Mr. Ohibholh: All I can say is 9 1 have not the slightest doubt that euoh an 
expedition as this would certainly lead to valuable results, and I express the hope 
that Dr. Haddon will be successful in raising the money for the purpose. 

Dr. Belighanx : In reference to what Dr. Haddon said about undeveloped 
government in Melanesia, I believe that we may have a condition of government 
even lower than that by the old men of the village. It was very forcibly borne in 
on me that at times the old men only voiced the opinion of the community, and 
if they tried to inflnenoe it to any considerable extent, they would have been dis- 
regarded ; I do not say no notice would have been taken of their advioe, but it 
would not have been aoted upon — things would have oome to a deadlock, and this 
has happened once or twioe. With regard to the vessel that Dr. Haddon spoke of, 
it must be remembered that no vessel is ideal for the Paoifio, every vessel draws 
a foot more water than is possible for somewhere you want to go. It will be a 
necessary thing to get the smallest possible draught which is compatible with 
stability. On the recent Daniel’s expedition we found a paraffin-launch of 
immense euocese. We were on a sailing-boat, and what I saw of it fully per- 
suaded me that a steamer was the only thing. Even working a small district 
of islands, we earns to the conclusion that a steamer would have been for more 
valuable than a sailing-boat; and oertainly, if I ever went on another expedition, 
I should try for a steamer, even if I had to pay £6 a ton for ooal dumped on the 
beaches. I was also struck with what Dr. Haddon said about the value of women, 
end that no one had studied the women's customs from the women's standpoint. 
This opens up another difficulty, and that is interpreting. I have never found 
any New Guinea woman, with the very partial exoeption of native wives of 
traders, who would have been able to translate into English. I should think that 
was a possible difficulty, and it is difficult to see how it oould be even partially 
met. As regards what might be expeoted soologioally in the way of new 
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specimens, I think a very great many new things would be found. I may give 
yon one particular instance. We were in no sense a sodogioal expedition, but 
when we colleoted a few specimens of fish simply to have them identified, 
because they were tokens, and some of them turned out to be new species. I 
should finally like to heartily express my sympathy with Dr. Haddon's idea, and 
the hope that he will be able to carry thb scheme through. 

Mr. Mtbes : I should like to mention one or two points. The first is the very 
great desirability of carrying out such an expedition before it is too late ; the 
eeoond point is, if suoh an expedition should take place it should be arranged so 
as to interest a large number of people in it, and so as to ensure that the material 
colleoted would illustrate not merely the nature of the native races of the area, but 
at the same time the physical environment in which those raoes and their oulture 
have come to be what they are. The other thing I should like to mention iB that 
the area that Dr. Qaddon proposes seems to be eminently suitable for the purpose, 
and even if his estimate were to be considerably exceeded, as Buoh estimates 
are always liable to be, a sum of anything between £60,000 and £100,000 would 
undoubtedly be regarded, a hundred years hence, as having been well spent. 

Mr. Rat : I was very muoh interested in Dr. Haddon’s paper. I may say I 
am in full sympathy with Dr. Haddon in regard to his proposal for suoh an expedi- 
tion, but one of the difficulties is the question of interpretation. The missionaries 
learn the languages to a oertain extent, far enough to be able to produce a gospel 
translation, and when that is published they rarely go any further. Very few 
of them take down native stories, and no native literature is preserved. 

Mr, Tbohab : Although I have no practical experience of expeditions, I am 
sure I very strongly agree with Mr. Ray in what he says with regard to the 
importance of language, but if the expedition is to last as long as five years, it seems 
to me the question of the absence of interpreters would be to some extent got over. 
I imagine the investigators would have Acquired the language and be able to act as 
their own interpreters long before the termination of the expedition. Dr. Haddon 
did not aay anything about the destination of the collections. I think that they 
should all be collected together in one building and be accessible to students. I 
am eepeoially interested in soolal organisation and questions of that sort, but I 
really do not think that any anthropologist can have the slightest doubt of the 
importance of suoh an expedition, and of the extreme importance that such an 
expedition should go early rather than late. To take the example of Australia. 
The extent to which European influence spreads is probably very much under- 
estimated. Now, in the north-west of Australia there are areas where probably 
no white men have ever been, but right through these areas, instead of natives 
using the stone implements which they formerly used, the first expedition found 
that they possessed iron implements. That illustration alone shows how quickly 
European influence makes itself felt; and in the same way customs become 
merged and many other details of social organisation are liable to be influenced, 
when Europeans have been only comparatively slightly in touch with the people. 
That applies, of course, to many other parts of the world besides Melanesia. It 
seeme to me that, for anthropological purposes, it is of great importance that such 
an expedition as this for the detailed study of suoh questions should set out as 
early as possible. 

Captain Wxlson-Barxxb : There is very little I can say about Dr. Haddon's 
paper. I quite think that suoh an expedition would be extremely useful end ex- 
tremely valuable, beeause there are many other eoienoes that might be included in 
the expedition than Dr. Haddon has alluded to. I need hardly say we want a lot 
of ooeanographioal and meteorological information from that part of the world. It is 



AND ANTHROPOLOGICAL DISTRIBUTIONS IN MELANESIA— DISCUSSION. 101 


a region of the world, meteorologically speaking, which is a monsoons! region, end 
I think my little of it has been investigated as regards the storms and general 
meteorological c on diti o nal With regard to the Vessel, I think these would be no 
difficulty about getting a suitable one. The draught of water Is slwayi rather a 
difficulty. I quite Sympathise with Dr. Haddon arid the other gentlemen who 
■poke about the draught; that very often la a difficulty. Of ocurse you could 
have a motor launch, and then go almost anywhere you liked. It would be quite 
possible to get a suitable Teasel for going about in that way at, comparatively 
speaking, a small oost. 

Major Dabwin : I should like to say how warmly I should wish to support this 
proposal of an expedition by Dr. Haddon. I am reminded of a story which is 
perhaps not inappropriate. It is of the Tory best business man I ever knew in my 
life. He made a vast fortune, and I asked him one day what was the secret of his 
success. He said, ** I found my man first, and my job afterwards.’* We have Dr. 
Haddon, and he ought to be employed on an expedition of this sort. There ia only 
one other point I should like to make. We have heard something of the difficulties, 
and they are, no doubt, great ; but I should like to ask Dr. Haddon If he does 
not think that the difficulties will increase ea the time goea on, rather than decrease ? 
And if the difficulties are likely to increase, theu they seem to me to be absolutely 
no argument whatever againBt attempting this expedition. 

Colonel Ohuboh : I do not think that I can Bay anything of any value to-day, 
except to give my very hearty approval to the idea of such an expedition. 

The Chairman (Sir Thomas Holdich) : Before asking Dr. Haddon to reply to 
some of the points which have been raised in the course of the discussion, I should 
just like to ask him one question. The anthropological point of view is the one 
naturally which he has emphasized most in his plea for this expedition. I should 
like to know whether he considers, from information which he has already obtained 
—because perhaps he is better acquainted with that part of the world than most 
anthropologists— whether he considers that the tribe of Melanesian people as a 
whole are diminishing in numbers or increasing ; that is to say, can they watt, or 
should their sociology and their evolution all be investigated at once ? Because 
there are parts of the world where the aboriginal people are rapidly disappearing ; I 
may particularly mention Patagonia— where in the course of another ten or twelve 
years we may confidently expect that some of the tribes will have disappeared 
absolutely, and there will be no farther opportunity of investigating their manners 
and customs. That is the only point I should like information upon. Now I 
will ask Dr. Haddon to reply to some of the points raised in the discussion. 

Dr. Haddon : First of All, sir, with regard to your point, I do not know that the 
people are actually disappearing to any great extent from most of the islands, bat 
owing to the Government and the trader and the missionary and the indentured 
labourer, who is coming back from Queensland and elsewhere, native customs and 
beliefs are getting terribly upset. Tour point is one I am particularly keen about. 
We should look at all these things from a business point of view, and not do 
merely what,is worth doing, but what is meet worth doing at the present moment. 
I think, on the whole, one is quite justified in regarding Melan esia as a field that 
ought to be studied Immediately. Of late years one so constantly hears people 
say, <f Why don’t you send an expedition to this place or that place; the people are 
an dying off?” If we did that, we should have to send expeditions over the whdle 
world, and it is impossible tp do that. I am Interested in Me la n es i a, and one dan 
only work in the oomer one knows about or Is most Interested in. I may say that 
of oourse I have considered very carefully the partonnd of an expedition of thle 
sort, but that la a matter for future dieeueriou. Captain Wilson-Barkcr has already 
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mat Dr. Seligmann’s difficulty of the depth of the steamer, as a motor launch 
ooitld go anywhere. Mr. Bay spoke about the diffioulty of the language. Well, 
he states that some missionaries only imperfectly know the languages, and he 
says they are not improving in this direction. Well, what are we going to 
wait for ? How are we going to know these languages? I am quite oertain if we 
wait till we know more about the languages we shall never do anything at aU. 
As to aoonraoy, accuracy depends upon the investigator and the spirit of the 
investigator. You ean get aoourate information from very imperfeot material if 
you go the right way to work. I am aware of these difficulties, but the job has 
to be done, and the difficulties do not lessen by time ; it will become more and 
more difficult, and the sooner we do it the easier it will be. 

Mr. Thomas spoke about the collections ; their destination must depend upon 
the source from which the money comes. If there are collectors of all nationalities, 
as I hope there will be, eaoh man who works a particular area will neoeasarily 
require specimens for his country ; and I think the way out of the difficulty would 
be that the expedition baa the first dalm on all the specimens, and when the 
expedition Is finished with them, the seoond set of specimens might go to the 
countries of the investigators. That seems to me to be the only practical way. 
With regard to what Oaptaln Wilson-Bsrker said on the question of oceanology 
and meteorology, the expedition would weloome any one who would come and 
do sdentifio work, only it could not undertake to do muoh surveying work, as 
men’s lives and healths are at stake, and the work of the vessel must necessarily 
depend upon the exigencies of the individuals connected with the expedition. But 
apart from that, suoh an expedition as the one proposed would be only too pleased 
to advance any science that it possibly could. Of course, as Major Darwin said, 
there are always difficulties, and the difficulties will naturally increase with time. 
I think I have gone into most of the suggestions that have been made. Personally, 
I feel convinced that it is a necessary thing to do, and I also feel convinced that 
it should be done immediately. 

The Ohaxbmah: I think Dr. Haddon may rest satisfied that he has carried 
the meeting entirely with him in considering that he has sunply justified his 
plea for an expedition to Melanesia. Apart from the question of anthropology, 
I understand there may be unoharted islands in that part of the world whioh will 
give the expedition at once a geographical interest ; but geology, botany, and even, 
as Oaptaln Wilson-Barker has suggested, meteorology and ooeanography, are all 
surely more or less within the scope of an expedition of this character. Whilst we 
all of us wish him all suocesB in his scheme, I think at present we can do no 
more than thank him for giving us a very interesting paper and raising a useful 
discussion. 


The following letter has been addressed to Dr. Haddon by the President, Sir 
George Taubman Goldie : — 


“ Boyal Geographical Society, 1, Savile Bow, W. 

“Dear Db. Haddon, 

“I have brought to the notice of the Council of the B.G.S. your 
proposal to lead an expedition to Melanesia, put forward by you in your reoent 
address to our Besearch Department, and I am desired to say that they fully 
reoognise the immediate importance of the work whioh you are willing to under- 
take, as well as your undoubted and exceptional qualifications to assume charge of 
■uoh an expedition. 
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“The ftmdf - of the Sooiety do not «t present admit of their giving financial 
assistance, nor Indeed have you suggested that they should do so, hut yon have 
the warmest wishes of the Sooiety for your success in obtaining the necessary funds. 

“ Yours sincerely, 

“(Signed) 0. T. Goldie. 

“June 11,1906.” 


NOTES TO ACCOMPANY LIEUT.-COLONEL MAUNSELL’S MAP 
OF EASTERN TURKEY IN ASIA.* 

In Oriental oountries there are many obvious difficulties in the way of 
detailed or aoourate surveys, and maps have therefore to be compiled 
from reconnaissance work and less perfeot data than in oountries whose 
Governments themselves undertake the surveys. A great deal can be 
done by fixing positions with a 0-inoh sextant and half-chronometer 
watoh, whioh can be utilized to oheok the ordinary reoonnaissanoe done 
by oompass and time distance. 

In the western portion of Turkey in Asia many of the large towns 
have been fixed sufficiently aoourately by previous travellers and 
surveys, and further observations tend to show their positions are very 
olosely correct. Sivas, Erziugan, Kharput, Malatia, Karahissar, and 
Tokat are instanoes of this ; further positions were fixed in relation to 
these, and reoonnaissanoe work undertaken through the lesser-known 
parts of the country. In the Sivas distriot and in the Taurus ranges 
muoh work was done by Sir Charles Wilson and the military officers 
under him in 1881, and this has been utilized. The Blaok sea coast 
distriots are very mountainous and intricate for survey work. The 
aotual ooast-line can be obtained from the Admiralty charts, and inland 
as far as the coast ranges — some 40 or 50 miles — work has been obtained 
from mining engineers and others engaged in the construction of new 
roads inland. The intrioate country of the Dersim, in the bend of the 
Euphrates below Erzingan, has been filled in from surveys by the late 
Sir Herbert Stewart, with some recent additions. 

The Russian survey, 5 versts to an inoh, of the Trans-Oauoasus 
Province has been utilized for all the frontier distriots about Erzerum, 
Alashgird, and Bayazid, whioh were surveyed during the occupation 
at the olose of the 1878 war. For the oonntry round Lake Van, the 
principle of fixing points by latitude and azimuth was utilized as far 
as possible, the prominent peak of Ararat, already fixed on the Russian 
survey, and lying nearly north of Van, being found most useful. A 
base line for a triangulation was roughly measured by the same means. 
The latitude of Van Consulate was observed and its position fixed by 
an azimuth to Ararat, this forming one end of the base. The summit of 


Map, p. 208 . 
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the Fir Beahid Digh, some 40 miles to the norths was fixed in a 
similar manner, and formed the other end of the base. 

Many prominent peaks oould be fixed from this base — the great oone 
of Sipan Dagh north of the lake, Varak Dagh over Yan town, and 
Several points in the high ranges sonth of the lake, and even the 
Maratokh Dagh, far away beyond Bitlis, also, suoh is the extraordinary 
clearness of the air on this elevated plateau. 

By using a large prismatic oompass, an approximate triangulation was 
thus begun and systematically extended, principally south-westwards 
to Diarbekr, whioh town was ultimately fixed, and also southwards into 
Hekkiari, the Bohtan district, and the wild country round the headwaters 
of the Great Zab. The sextant and ohronometer was also utilized to fix 
positions, in Bupport of the triangulation, Yan being treated as a fixed 
point. 

To fill in the detail of the country between the points thus fixed, a 
network of reconnaissance surveys was undertaken and the blanks gradu- 
ally filled up. The oountry round the basin of the upper waters of 
the Great Zab, the Nestorian Christian oountry, and the valley of the 
Bohtan, all mountainous districts in whioh scarcely any survey work 
had been done since Bayard's time, have now been filled in to a great 
extent, although gaps still exist. 

Muoh new work has also been done in the oountry between Diarbekr 
and Bitlis, and it is curious that this open oountry between the foot of 
the hills and the Tigris has been hitherto so imperfeotly mapped. 

The upper and middle courses of the Batman river, the largest 
tributary of the Tigris, sometimes containing as muoh water as the 
parent stream itself, have now been traced, and the three streams whioh 
rise in the mountains of Sassun and oombine to form the Batman have 
been defined. 

Probably the difficulty hitherto experienced in traoing the oourse of 
these streams lies in the faot that before entering the Tigris plain they 
have to force their way through an extremely narrow deep rift in a lime- 
stone plateau ; the junotion of two of the more important streams takes 
place here, and the rivers, although containing a great volume of water, 
are almost lost to view aB they traverse the plateau, and it is not until 
the very edge of the rift is reached that it oan be disoerned at alL All' 
this oountry north-east of Diarbekr would well repay detailed study, 
and it has many anoient inscriptions and remains awaiting examination. 

The rooky districts of the Tor Abdin, near Mardin, as well as much 
of the Hekkiari oountry on the other bank of the Tigris, is from reoon- 
naissanoes by Sir Herbert Chermside. 

The oountry round Kharput and Lake Geuljik, as well as the great 
gorges of the Euphrates below Kharput, are from Mr. Ellsworth 
Huntingdon's surveys. 

The oountry along the Turko-Fersian frontier is taken from the 



TH1 SURVEY OF INDIA. 


m 

detailed surveys made by a joint oommission many years age, which 
extended over a strip of oountry along the supposed frontier, but 
never actually delimitated it. All the oountry along the leaser Zab 
in its middle and lower portions is new, and is the result of several 
reconnaissances and a raft journey down the river. Some positions 
were fixed here also by sextant and ohronometer lent by the Sodety. 
More recent work in the Kurdish hills and Tigris plain, by Captain 
Mark Sykes, has also been included. 

The expanse of desert round Baghdad, with its anofant remains and 
traces of the many oanals which formerly fertilised the oountry, is 
from the surveys made at the olose of Chesney's expedition to that 
part of the oountry, and which still very aoourately represent the 
ground. 

F.B.K. 


THE SURVEY OF INDIA.* 

A great deal that is contained in the Survey of India report for 
1903-4 might almost be called anoient history, so long has this report 
been delayed in publication. It is ohiefly interesting when read by 
the light of subsequent recommendations made by the special com- 
mittee which was convened to inquire into questions of Survey ad- 
ministration, and which has proposed certain radioal reforms. That 
committee concerned itself mainly with the question of maintaining 
an accurate and up-to-date topographical map of India and of the 
Indian border, and in relegating cadastral or fiscal surveys to local 
centres of oivil administration. It is therefore interesting to observe, 
from the map illustrating the progress of imperial surveys, that there 
is really very little of the Indian peninsula left to map topographically, 
that little being a section of Raj pu tana desert. The province of 
Madras also exhibits certain blanks, but this is because the completed 
Madras surveys are not reckoned as imperial. The future rdle of the 
Indian Survey (apart from the scientific work of the department) will 
be that of constant revision and improvement in existing topographioal 
mapping, ample provision having been made for the extension on larger 
soales of the existing geographical mapping of trans-frontier regions. 

The total outturn of detail survey for the year under review amounts 
to 68,464 square miles, including 24,100 square miles of geographical 
surveys, under which latter heading are inoluded 6000 square miles of the 
Aden mission under Colonel Wahab ; 35,000 square miles of the Seistan 
mission under Sir H. MaoMahon ; and 18,000 square miles of Tibet 
between British territory and Lhasa. Another 40,000 square miles 
was, however, added by Major Byder on his return journey from Lhasa 

* ‘General Report of the Survey of India, 1903-4.* Serial No. 9. Professional 
Papers, Survey of India. Report on United States Survey*. 
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to India vid Shigatse and Gartok. This is an addition to oar geogra- 
phical knowledge of whioh r h Oolonel Gore, r.e. (late Surveyor-General), 
may well be proud. Beyond the ordinary details of satisfactory 
progress in the topographical, forest, and o&dastral branohes of the 
department, together with an account of the work of the map-producing 
offices, this report is notable for two or three unusually interesting 
ohapters. We have, firstly, a record by Oaptain Tandy, r.e. (the 
only one published, as far as we know), of the strenuous work of the 
Aden party, dealing with a part of Southern Arabia on the borderland 
between Turkish and British domination, whioh illustrates, not only 
a geographical region whioh is absolutely new to anything like scien- 
tific survey, but incidentally shows what may be expeoted from Turkey 
in negotiating boundary questions if British claims are not properly 
baoked up by force. Then there is the narrative report of Major 
Byder, r.e., on his Tibetan surveys and explorations, oovering another 
large area of country whioh has hitherto been known to us only from 
the researches of Indian native explorers, of whose work, by the way, 
Major Byder spoaks very highly. Next we find another new and most 
important geographical record in the only topographioal map of Nepal 
that has ever been published, showing the conformation of the moun- 
tains in a wide section of the Himalayan system. This is the work of 
Oaptain Wood, r.e., who claims the proud distinction of being the first 
English surveyor who has been permitted to take observations in 
Nepal. It is a most valuable document, for it sets at rest the disputes 
whioh have arisen about the position of Mount Everest, proving that 
peak to be far removed from others which have been oonfused with it, 
and placing them all in their true relative positions. It also indicates 
that the great snowy range of the Central Himalaya (sometimes mis- 
takenly called tho Indian watershed) possesses no continuity through 
the width of Nepal from west to east. The group of mountains of 
whioh Everest forms the oontre, and the contiguous group dominated 
by the poiks known as Gaurisankar, at any rate, form no part of it. 
The position of oortain passes leading into Tibet north of Katmandu 
oan now be located with a fair approximation to exactness, even if we 
do not know much more of those leading from India to Katmandu than 
we knew before. A series of admirable profiles of the Nepalese hill 
ranges adds greatly to the interest of this report. Finally, we have, in 
addition to the detailed acoount of the soientifio work of the depart- 
ment and the progress made in prinoipal triangulation (whioh is at 
present restricted to the Salween series in Burma) in astronomical, 
pendulum, tidal, levelling, and magnetio investigations, a most admir- 
able note by Lieut.-Oolonel Bunrard, bj., r.M., on the value of the 
soientifio branohes of survey operations. If any apologia for the State 
maintenance of suoh branohes of the department were necessary, 
Colonel Burrard’s treatise (whioh is also issued in independent form) 
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would surely set at rest the criticisms of the most strenuous financial 
reductionist. The dearness and direotnessof Colonel Bumrd’s remarks 
appeal to the unsoientiflo as well as to the soientifio reader. The booklet 
deserves a far wider oiroulation than is to be found in the offioial ring 
of Indian public opinion. In it we have the true relationship between 
the scientific and the practical in surrey matters dearly defined. They 
are absolutely inter-dependent. Praotioal work must have a scientific 
basis; sdentifio work is useless exoept in relation to praotioal results. 
Geodetic measurements of the highest olass axe as necessary for topo- 
graphical purposes as for mathematical deductions dealing with the 
dimensions and figure of the Earth. 44 Areas’ 1 and not 41 arcs,* 9 we are 
reminded, are the beet basis for suoh deductions. This is perhaps not 
altogether new, but it is a most valuable reminder at the present time. 
The bearing of astronomioal observation on Earth-measurement, and of 
investigations into the variations in the force of gravity; the value 
of aoourate levelling and the errors induced by the neglect of it ; the 
importance of registering tidal fluctuations and the phenomena of 
Earth magnetism, are all impressed upon us in plain and unteohnioal 
language suoh as 44 he who runs may read." Incidentally we learn 
something of the relative value of the triangulations of different 
oountries,*and it is satisfactory to note that, judged by the standard of 
precision in relation to length, the triangulation of England is only 
surpassed in aoouraoy by that of Bussia and India. The triangulations 
of France and Prussia figure lowest on the list, and may be regarded 
as level with those of South Africa and the United States. This will 
be a surprise to those who have looked to the latest methods and 
modern improvements as sure indications of superior results. Probable 
errors induced by various faotors (notably refraction) in determining 
altitudes may also alter Borne of our accepted theories on the relative 
heights of mountains. It is probable, for instance, that Mount Everest 
is higher by 140 feet than the height (29,000 feet) at present assigned 
to it, and that we shall eventually find that Kanohinjanga, and not K a 
(Godwin Austen), holdB second place in the world’s altitudes. 

These are matters whioh will not particularly affeot the world’s 
geography, but the displacement on the Earth’s surface of many points 
supposed to be unalterably fixed, due to the deformation of the Earth’s 
figure, may have a very praotioal issue when the surveys of adjoining 
countries' and the boundaries between them are co-ordinated. Muoh 
sdentifio work, however, remains to be done both in India and else- 
where before it is worth while to formulate final oorreotions. 

In a separate volume to the Indian Survey Beport we have a report 
by Oolonel Waterhouse on the United States Surveys. It is a useful 
compilation, dealing chiefly with methods and instruments whioh are 
well worth study! but not adding greatly to our previous information 
concerning the actual surveys in existence in North America, or their 
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otgtotft. Many a useful bint might be taken from American method* 
For instafloe, we learn that nnder those most difficult of all conditions, 
where principal triangulation has to be extended through forest-covered 
country, a system of “double” towers has been devised by our ingenious 
oousins, from the summits of which observations can be taken without 
involving the enormous expense of line clearing. These towers are 
built of “ sawed timber,” and so expert are the Amerioan linesmen at 
ereoting them that it took only seven men to ereot seventy of such 
towers (they are removable, and can be utilized at frequent points) in 
less than seven months. The towers averaged 42 feet in height. It 
is in matters affeoting eoonomy of labour that the Americans oan give 
points to the surveyors of most countries ; in all the familiar applica- 
tions of the beet-known instruments for base measurement, for observing, 
or for map-making, they adopt the methods usually recognized as most 
efficient in India. It w rather significant that the art of phototopo- 
graphy oooupies but little spaoe in the report, whilst, on the other 
hand, the ubo of the plane-table appears to be extending. 

T. H. H 


RECENT RESEARCH ON LAKE CHAD. 

The more or less effective occupation of the shores of Lake Chad by the three 
Powers whose spheres touch its waters, has resulted in important additions to 
our knowledge of its geographical features, some of which have already been 
alluded to in the Journal . The work of the surveyors employed by Colonel 
Destenave, after the arrival of the Frenoh on the southern and eastern shores 
of the lake, gave the firBt approximately correct idea of its present extent and 
general configuration, which subsequent more minuto surveys have not seriously 
modified. But the lake possesses so singular a character in many respects, and the 
question of its recent history presents so interesting a problem, that the fresh 
observations which have been for some time accumulating are only to be welcomed 
by geographers, while they still leave room for further study before all the 
unceitalnties connected with the past and present character of the lake oan be 
considered as done away with. On some points of detail the statements of 
different observers are not quite easy to reconcile. 

Of the many officers, especially French, whose work has contributed to the 
general result, none perhaps possesses a more intimate knowledge of the lake 
than Lieut. Audoin, who presented his observations iu a generalized form in La 
Geographic for November last. This naval officer, who had already done much 
good survey work among the labyrinth of islands and channels of the eastern side, 
besides effecting a complete circumnavigation of the lake, was named as one of 
the chief coadjutors of Captain Tilho, when, on the conclusion of the work of the 
Anglo-French boundary commission under Colonel Elliot and Commandant Moll, 
he was oharged with the execution of a complete survey. Captain Tilho has 
given an account of his work in the Maroh number of La Geographic for the 
present year, which contains an elaborate large-scale map of the lake, embodying 
the results of all the surveys accomplished up to date. The Germans, whose 
territoiy touches Lake Chad only in the south-west corner, have naturally had 
fewer opportunities for study of the lake as a whole; but a useful r&umt of the 



ucurr umiicH ok un chad. l» 

binary bt (to fevtotlgrton, from the time of Drabs rami*, kti tmirafr- 
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befino reader* of toe Journal, to far a* it* recult* an owoUoM^ntltt, tao^loan 
important help to a knowledge of the preaent hyd w g i eghlaol oondttttoa. 

One of the elementary quaition* to be Mired la that of to* aetaal Unite of the 
lake proper, both at low and high water, but toi* 1* oompUoated by too agfoganlly 
rapid ohange* to whioh it la at p rea en t subject, bath toon attoOB to taaOM aad 
from yaw to year. The riew held by Lenbnt and otoan, that It ta rapidly drying 
up f is shared by Lieut. Audoin, while Captain Tilho also beUena that great 
changes have taken place since Nachtigal’s time. That these are still ha progress 
seems shown by the foot that Lieut. Alexander found an almost impassable barrier 
of vegetation Stretching across the open water shown on the earlier French maps 
sb running down the west side. It is unlikely that this barrier can exist only 
at low water, and Captain Tilho found a distinct tendency for the northern and 
south-eastern basins to become separated by the progressive formation of sand- 
banks and the growth of vegetation on them. It is possible that too much trust 
may be plaoed on early maps as indications of the state of things during the 
middle and end of laBt century, for even Naohtigal’s acquaintance with the lake 
was insufficient to enable him to show its limits with more than an extremely 
rough approximation, while he recognized that a large part of its area was taken 
up by the islands of the Budduma, and that at low water but a small part of the 
whole was covered. In any case, there seems no doubt that any extension of the 
banks and islands causes a net diminution of the water area, and not a mere 
displacement from east to west, as has sometimes been thought possible, for it 
is certain that the western shore-line, which is the best-marked of the whole, has 
not shifted weBt as a result of growth of land on the east. 

With regard to the supposed difficulty ot fixing the precise houndary-line 
between lake and land, Lieut. Marquardsen says that It has bean exaggerated, 
as the normal high-water line is well marked by a belt of vegetation, and even in 
dry seasons only the outer fringe of this is killed by the drought. The apparent 
difficulty occurs chiefly, not at the period of high water, whioh is some time after 
the bulk of the rains is over, but during the rains themselves, when all the 
depressed portions of the surrounding country are filled with rain-water, whioh has 
really nothing to do with the lake. This would explain the ease with which an 
exaggerated notion of the extent of the latter may have been formed by the earlier 
explorers. Bt&ll, the evidence of a net diminution in the past few years seams in- 
controvertible. Lieut. Audoin, who gives sn excellent description of the archipelago 
of islands on the east side, and the varying nature of these as one progresses 
farther from the permanent shore, says that islands not long ago distinot have now 
coalesced, and that the different names borne by parts of the same island are 
survivals from a former state of things. The regular arrangement of the islands 
and intervening nhtonmda in lines at right angles to the direction of the north- 
easterly winds proves the former to be of the nature of dunes, which have 
encroached upon the lake. ' This character is, indeed, taken by Lieut. Marquardsen 
as a proof that the eastern portion of the lake occupies what was once part of the 
No. II. — August, 1906.] * 
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bkt he does not Mem to allow sufRoiently for the rapid advance of the 
Wk«e le the direction of the wind, which would enable them to Invade the old 
M talow during dry years and In the dry season. 

Usui Audoin makes an attempt to eluoidate by mathematical calculations the 
•Elating hydrographical conditions. His figures are based on observations extending 
over seme time, but the hypothetical element seems too large to justify very full 
SOOfidenee in the results. In a mean year he calculates the gross amount of water- 
•apply to toe lake as 15,766,000,000 oublo metres, which, on the assumption that 
the total area is 17,000 square kilometres (the other writers place It at 20,000 or 
men), would cause a rim of level (were none lost by evaporation or infiltration) of 
1*40 metre. About half of the supply only is received during the period of the 
riM, within which same period the lose is calculated to bring about a vertical fall of 
0*16 metre, so that the net rise while the waters continue to monnt ie placed at 
only 0*55 metre. The net loss during the rest of the year is pl&oed at 0*70 metre, 
eo that the conclusion arrived at ie that on the whole year there is at present a net 
lose of 0*15 metre. Lieut. Audoin says that these suppositions are borne out by 
observations and by the statements of natives, but still more extended researches 
are certainly necessary (as he himself allows) before the conclusions can be regarded 
as definitely established. 

In any oase, it is impossible to decide, from existing data, whether the apparent 
desiccation is continuously progressive or whether we have to do merely with 
periodical fluctuations. That the latter may be the case is the conclusion drawn 
by Captain Tilho from the statement of a native chief, who showed Captain 
Hardellet various lagoonB then full of water, but which his father, when a boy, had 
seen dry. “ All these lands,*' he said, “ were then Kanem ; afterwards Allah sent 
great rains, the waters rose, and Kanem retreated far to the north.’* 

Lieut. Audoin regards the drying up of the Bahr-el-Ghazal as possibly a 
consequence of that of the lake as a whole. He thinks, however, that even when 
it existed it may have been nothing more, at least in its western part, than a series 
of lagoons similar to those on the Kanem shore, and that the motion of the water 
was merely a snrfaoe current varying with the direction of the wind, such as may 
be observed in many of the channels of the lake. Captain Tilho does not venture a 
theory as to the character of the Bhar-el-Ghazal, though believing, with Nachtigal, 
that the lake water may be drained away long distances by underground channels. 

Among the many interesting points discussed 1 b that of the colour and compo- 
sition of the lake water. While Lieut. Marquardsen (judging, it seemB, from his 
experience In the eouth) eaye that it is fresh, Captain Tilho maintains that this is 
by no means the case except near the mouths of the two principal rivers. At 
a distance from these, e.g. in the stagnant lagoonB of the archipelagoes, it is some- 
times so charged with salts that even cattle refuse to drink it. However, by digging 
a pit near the borders of the lagoons, potable though slightly brackish water may 
be obtained. In the case of other swamps in this region, it is often found that the 
wator in the centre Sb the most saturated with Balts, which, on the drying up of 
the swamps, are deposited in the order of their crystallization, those rich in chloride 
of sodium occupying the periphery, while a deposit of natron will be found in the 
centre. In portions of the lake a regular gradation of colour from within outwards 
may be noticed, passing from grey through yellow to bright green and blue. Full 
information is given on the regime of the winds in the basin of the lake, the 
variations of the seasons, and the like. The changes of level, which have been 
thought to partake of the nature of a tide, are brought about simply by the agency 
of the winds, their periodicity being due either to the diurnal change in the direction 
of the wind (noticeable during the prevalence of the north-east winds) or to its 
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variation In intensity. Where the shore la flat the amount of fltaetostlon itonr 
reach at fflttbh as 10 to 15 oentlmetNs (4 to 6 inches), and the water may ewMtyMk 
considerably on the land. Beaidsa the fcydiogrephtoai obeer rations eome extotkn l 
surrey wefk on the lake-shores has been oarrted out, and tSaemethfcti ate deserlbed 
in detail by the sereral writers, but into these limits of spate forbid ns to enter. 


EARTHQUAKE ORIGINS. 

Ons of the most suggestive contributions which hare baen mode to the qpder* 
standing of earthquakes has oome hum an unexpected quarter. In a series of 
articles, published in Prof. Garland's JSeUragt but Ghophifiik,* Major E. G. Harfaee, 
of Copenhagen, has developed a new and almoet revolutionary notion of earthquake 
origins. Without going bsok to the very earliest seismology, It may be said that 
when an earthquake wee first recognised ee due to wave motion, pm g eg eis d out- 
wards from an origin, this origin wee regarded aa re etri e t ed to rifle, a om fa rsMfl to 
a point, end oelled a centrum, or centre. From this wee derived We tens epicentre, 
a word which is still nssd to define the suriaoe I mmed ia tely #sr the focus or 
origin of an earthquake ; and though Us inventor, Robert Mallet, showed that the 
origin of the Neapolitan earthquake of 1867 was a fissure, end the epicentre, 
consequently, an area of some else, yet the idea that both focus and epicentre 
of great earthquakes are small, in comparison with the area over which the shook 
is felt, remained. This idea was supported by the fact that there wae always 
a central area of maximum violence, the pleistoseismio area, and from this out- 
wards the violence gradually diminished in every direction, so that the isoseiamals, 
or lines of equal violenoe, formed a fairly rogular series of ovals. In no case was 
the actual course of an isoseismal free from irregularity, but as it was found that 
the violenoe of the shock depended to a great extent on local variations in the 
co nfig uration of the ground, and to a greater degree on the nature of the under- 
lying rook or subsoil, we had oome to look on the diminishing violenoe of the 
shock as due to the dissipation of its energy as the disturbance spread out over a 
continuously increasing area. 

There haB, however, always been one great difficulty in the application of this 
interpretation, in the impossibility of getting any sort of agreement between the 
course of the isoseismal and coseismal lines, the latter being lines of simultaneous 
arrival of the shock. Exact agreement is not to be looked for, both being more or 
less influenced by the nature of the rook through which the earthquake travels, 
but an approximate coincidence there should be if the disturbance travels outwards 
from a central origin. Seismologists heve cut this Gordian knot by rejecting as 
bad all those time records which do not fit in with the accepted explanation, and 
there was justification in this, for it has been found that little dependence can be 
placed on most of the supposed times of arrival, since records from one and the same 
place usually vary by many minutes ; yet it went against the grain to reject, as 
worthless, observations which bore every appearance of having been made with care, 
just because they did not fit in with preoonoeived notions, and Major Harboe's inter- 
pretation, if accepted, relieves us from this necessity. 

Basing his conclusions on a study of those greet earthquakes of which fairly 
complete sooounts have been published, and using the times st which they are 
said to have reached different places, he has eome to the conclusion that the 
dimensions of the seismic area and of the focus do not differ very largely, and that 
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It* of A set ot fissure*, along which the disturbance either originated 
nr spread with great rapidity, and from which the wave motion 
outwards. In this way he explains the very divergent estimates 
if fate of propagation of earthquakes, for it is evident that if two places are 
situated on one Of the lines of origin, the difference in time between them 
gives the rate at whioh the disturbance has spread along the origin ; if they are 
both on a straight Une at right angles to this, the difference gives the rate at 
which the wave motion la propagated, and in every other case we have a combine* 
tion of the two, Vhe rate at which the disturbance spreads along the origin appears 
to be subject to greet variation, and is usually high, but the rate of propagation of 
the wave motion seems to be much the same in every case, and is estimated at 
about five-twelfth* of a kilometre, or about one-quarter of a mile, per aeoond. 

One of the greatest difficulties in the way of accepting this explanation has 
been the apparently conclusive results of the < seismic triangulation ' near Tokio, 
from which Prof Imamura obtained, in 1002, a mean rate of propagation of 8*18 
± 0*00 km* per second. In his last published paper Major Harboe deals with this, 
noticing that only eight earthquakes in all are utilised, of whioh four gave usable 
seismograms at all four stations, three at only three stations, and one at but two. 
For tWo of these detailed records have been published of the times at which 
they reached the meteorological stations of Japan, and it ia shown that these 
times oannot be made to fit in with the rate and direction of propagation deduced 
from the triangulation. Interpreted on Major Harboe’s lines, it appears that in 
each case a branch of the origin passed through the triangle of stations near Tokio, 


so that the times at which the disturbance affected each of the stations do not 
refer to a single system of wave motion, travelling across the field of observation, 
but to two distinct sets of waves, Bpreading outwards from a common origin ; on 
this interpretation the records from the meteorological obiervatories fall into line, 
and the discrepancies between the observed and calculated times are minimised. 

We cannot Bay that Major Harboe has proved hiB thesis, but it must be con- 
fessed that he hss impugned the title of the current explanation to general accept- 
ance. The old theory must be put on its defence, and the decision between the 
two be left to future investigators of ooming earthquakes, for the investigations of 
the past have been carried on so exclusively in the light of a single hypothesis 
that many facts must necessarily have been overlooked, which will stand out pro- 
minently in the light of the new interpretation. 

RD. 0. 
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AFRICA. 

The Problem of South Africa. 

4 The Ainoandi r Laud * By Archibald B. Cdquhoun. London : John Murray. 

ISM Pp. xv. f 488. With Maps 

It is hardly possible to review this interesting book as a geographical work. It 
is, in fact, a treatise on the unsolved political problem of South Africa, in whioh 
the author bases his statement of the manifold difficulties of the case, together 
with his suggested solutions of them, upon the personal observations for which he 
has had peculiar opportunities, fie chal l en g e s geographical criticism at the out- 
set! however, by his detire to appetite term “Africander” alike to the British end 
Dutch Inhabitants, instead of to the latter only, and to coin the hame “ AfriOSttder- 
land M for tho territory of a 44 Sooth African nation. 11 The book has a farther 



Rimwa 


its 

geographical claim la the preaeaoe of eertain simple; bat mttafsetory, KMi 
maps, of a character mi with too infrequently la works of lUk km, They 
include wn a physical map, the latrodoottoa or which, though It ti^y fern WMb 
direct connection with tits aotaal words of the text, must always be Wish* tic 
presence of this map especially, oat of the series, potato'* the gteaffef geag rspheie 
to whom toe hook will he of chief Interest, namely, ttese who htee etomdy * 
intimate knowledge pf South Africa. For these the maps Witt sen* to k*f Mr 
previous knowledge olear la took minds while they graft apek^tt tofe ptoulktt, 
economic and administrative difficulties which ate eo clearly set forth to toe teal* 
Mr. Odqnhoan’s historical feats, his remarks on tot e too g rtoW*! dlstktotMi 
between South African nose, both white and eofetwea, axe ftdMtil, onemight 
almost any. Incidentally, as tilings familiar * hie reader. If they ell so, toon toe 
reader will appreciate a statement of argnmanto which, while toft making to hit 
impartial, la studionily modem*. 

ABIiCA, 

CnrnAL Plain? of tbh Uwit*d SrstWe. 

* Preliminary Bepost on the Geology and Undtogroand to** Bssenreseof the Central 

Great Plains.' (U.S. GeoL Survey, Professional Paper, No 88.) By N. H. Darton. 

Washington : 1905. 

The report covers an ana of about half a million square miles, comprising the 
greater part of South Dakota, Nebraska, and Kansas, with the eastern portions 
of Colorado and Wyoming. It is a region in which the present water-supply is 
insufficient even for domestio purposes, and henoe the great interest and import- 
ance of the question of the underground resources. The great central plain of 
North America, having been subject to no folding movements, presents a general 
tabular surface, traversed by broad shallow rivers flowing from the Rooky 
mountains, and cot up by the narrower, deeper valleys of the lateral drainage. 
The surface of the area under consideration is mainly oovered by the la* Tertiary 
deposits of Miocene and Pliocene age, laid down in thin but extensive beds of sands 
and elays on the relatively smooth foundation of the older rooks. These consist of 
an almost regular snooession of the earlier sedimentary strata right down to Middle 
Oambriao, sandstone of that age, underlying nearly the whole area of the central 
plains. Various layers of porous rook alternate with sheets of impermeable shales 
or limestones, and are therefore in a favourable position to contain water. Tilted 
in the west by tbe great uplift whioh raised the Rookies, these older sandstones 
outcrop along the mountain stapes, and are oovered with a thick mantle of younger 
deposits in the oentral plains, so that the water contained in them la here subject 
to great pressure, and a good artesian flow may be obtained. The Dakota 
(Cretaceous) sandstone, for instance, whioh is the most Important of the water- 
bearing formations, has its intake zone at an altitude of from 4000 to 6000 feet, 
while toe region of outflow is only 1000 feet above sea-level. The surface pressure 
of its waters in South Dakota is over 176 lbs. to the square lnob. 

The basal sandstone of Cambrian age certainly contains water, whioh has been 
reached by deep wells in the lower Missouri valley, but in the oentral region it 
lies too deep for Investigation. The Ordovician rooks are chiefly limestone, and 
therefore not likely to oontata water, and, dipping steeply, they are soon oarrtad 
beyond reaoh from the snrfooe, and toe same is true of the Carboniferous forma- 
tions. The Juramlo sandstone of Wyoming contains water of some importing 
which t» tipped by several wells, bet too Dakota wator-hortaon I* toa most trtde^r 
spread**! ttostosafeite toorsgtaaof the Great PWne. Tk§ thickness of this 
stratum varies from 160 to 800 feet, resting on Red beds and Carboniferous lime- 
stones and shales, and overlain by a great mast of clays and shales. Its outorop 
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^pOfts of tbs Black bills, Blgbomi and Rooky mountain Front ranges, 
il^|te i^4WBaasas valley In South Colorado, where It receives great volumes of 
‘•flflihl— l Bom the rainfall and the Inainkiag from the streams In parte of 
ttft flk l the supply baa bean largely utilised (chiefly for Irrigation) by means 
artesian wells of a varying depth from 600 to 1000 feet, but in the centre and 
«Mof the state there are wide areas still untapped, and the pressure is so great 
that flows can. be obtained in all but the very highest land or in the south-east 
comer, where the head la lost by tha sandstone reaching the surface. In Horth 
and 'Central Nebraska, and Wyoming, on the other hand, tha mantle of Tertiary 
dapoaits Is so thick that tha Dakota water-horison is too deeply buried to have 
any economic value. In Nebraska, indeed, the underground geology is not well 
known. But la Kan—, aga|n, this water-supply is not for below the curfoce, and 
has been utilised to some extent ; while in East Colorado an uplift east of the 
Rooky mountains brings it within easy roach of the well-driller in the Arkansas 
valley, wham there is an excellent flow. 

Mr. Barton’s report furnishes the fullest details both of the general geology and 
of the number and eondltion of all the existing woIIb in the region surveyed, and is 
finely illustrated with photographs and sections. It is aooompanied by two tnapg 
on the scale of 20 miles to an inch, one showing the geology and the other the 
distribution of the underground water, the depth of the Dakota sandstone below 
the surface, the regions of artesian flows, and other details. Both maps are 
oontoured. 


POLAR REGIONS. 

History of Spitsbergen. 

'No Man’s Land A History of Spitsbergen from its Dlsoovery in 1596 to the 
Beginning of the Scientific Exploration of the Country ’ By Sir Martin Conway 
Cambridge • University Press 1906 

This Is a work of solid value, embodying a large amount of researoh among 
printed and unpublished documents, and much of the Information presented would 
not be met with in literature that is readily accessible. During his study of the 
early history of Spitsbergen, undertaken originally in oonneotion with his own 
explorations, but since continued from the intrinsio interest of the subject, Sir 
Martin Conway has been able to throw new light on many obsoure points, but 
as he has already discussed the chief of these in the Journal at various times, it 
is unnecessary to speak of them at length here. The value of the book to students 
consists in the large body of information brought together within convenient 
compass, and the oonneoted story of some of the most romantic episodes in the 
history of geographical discovery, whioh it supplies. Apart from the work of 
pioneers like Barentsz and Hudson, it deals fully with the ear ly whaling enterprise 

of English, Dutob, and other nations, and the strenuous rivalry to whioh it led 

a subject whioh oau vie for interest with many narratives of fiotion. 

Among the many questions oonneoted with the gradual increase of geographical 
knowledge of the group, the author's verdict on the controversial subject of the 
discovery of the islands in the extreme east, known to the Swedes as Kong Karls 
Land, deserves special mention. Sir Martin Conway allows, with Prof. Nathorst, 
that the supposition of the dlsoovery of this group from the south in 1617, 

Edgeh auspioes, is untenable, but he does not therefore abandon the that 
the Wiohe's Land of Purohas really represents Kong Karls land. The 
work of that year was evidently devoted chiefly to the route tip Wijbe Jans water, 
near tha head of which the high latitude spoken of (or near it) iH 

really have been attained. There seems no question that North-East wm 
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sighted (apd Banted after Sir Thomaa Smith) from come point of Vintnae la this 
direction, and, as Bir Martin Oopway points out, the Manat Wand of ttoKong Karl 
Land group oould almost equally well have been seen on a dear day. Tbs theory 
that Edge Island had been discovered by Jorie Carolus in 1614 may notbeeoraadil? 
accepted, 'but this question Is disoussed elsewhere in the present mtt&ber of the 
Journal* 

A particularly valuable feature is the extensive bibHogrspby^fMta the moat 
complete that baa yet been brought together. The nonfood .nomenclature e 4 
the Spitsbergen coasts has received careful owudderation, and m Identification 
of the old names with aotnal features is thoroughly satisfcetocy. Xt may ha 
noted that Sir Martin Conway rejeots, and apparently with jnetic* the idea thnf 
the Sir Thomas Smith’s inlet of Fotherby apd the English was strait, 

it being really identical with Wijde bay. The reproductions of early many 
of wbiob have already appeared in the Journal, era a great help in tracing tfcp 
history of Spitsbergen cartography, while the copy of the Admiralty chart (wttfe 
modifications a a regards nomenclature) supplies a much-needed guide to the 
modem knowledge of the group, the representation! of which, in generally ac- 
cessible maps, are ae a rule most inadequate. Many of the quaint cate In tin 
earlier narratives are also reproduced. 

HISTORICAL GEOGRAPHY. 

Early English Travel in the East. 

1 The Journal of John Jourdain, 1608-1017.’ Edited by William Foster, b.a. 

Cambridge : Printed for the Hakluyt Sooiety. 

It is meet and right that the Sooiety bearing the honoured name of Hakluyt 
Bhould bring the Journal of John Jourdain, M smothered and buried in dark eilenoe,” 
to light and preserve his memorable exploits " from the greedy and devouring 
jaws of oblivion.” In the spring of 1608, the year that the English mads their 
first permanent settlement in America, John Jourdain, a merchant of the then 
port of Lyme Regis, in Dorsetshire, sailed for the East in the Ateenrion, one of the 
two ships that were sent by the East India Company in quest of trade in the East. 
The expedition is known as the oompany’s fourth voyage. After nine years 1 
wandering, and having had his fall share of the hardships and haeards incident to 
the life of a traveller, he returned to England. He kept a careful journal, and 
from it we receive impressions, not only of lands then unknown, but also of tbe 
perils whioh beset hie path, and of tbe courage and dignity of bin character. The 
original diary hae not oome to light. The manuscript used for the purpose of 
this volume is a contemporary copy. 

On July 14, 1608, the company’s two ships, Union and Aaemrion, came to an 
anchor in Table bay. Here tbe ships stayed two months to make “ the pinnanoa 
bigger (for whioh they had brought out the materials) and higher than In her first 
bulke for the better passenge the Cape and more servisable for busynes." Tima 
hung heavy on their hands, for Jourdain writes, " Haveing little buysines, for 
reoreatlon my.seife with other of the mardhannts would take our walke to the topp 
of the hill called the Table, whioh before wee retourned found it tobeea weery- 
some journey.” He considered the Cape “ to be very besltbfhl and oommodtous 
for all that trade the East Indyes,” and foresaw that tbe soil was sufficiently rich to 
invite colonisation. * As alsoe if it were manured, I am of opinion that It would 
beam any things that should bee sowen or planted on it, as for all Unde of grabs, 
wheat** bariy e, etc,, besides ait kinde of finite, as orengee, lemons, limes, and grapes.” 

After the ships bad remained for more than five months in Table bay, the 
pinnanoa was completed and launched, receiving tbe name of the Good Hope. On 



September 19, the fleet sailed from Saldank wed, and the next 
mtm Uowe eoe modi wind# with an over growne set,” that the AeoenHon 

of the Unto* and ptananoe.” The Unton they never saw again, 
ffe JtfmMm proceeded op the Beet Coast, tooobed at the Comoro ialande and 
wmm^ end after “finding the wlnde variable as before" and tacking “too and 
ftpfa i divert times," on January 19, “ aboote nine in the morninge we deeoryed high 
land. At three in the aftemoone wee aawe other ilande, which wee made to bee four 
Hands." They ware the Seychelles, and now for the first time we have pabUehed 
the Interesting aoecmnt of them given by Jouidain in hit Journal. He tome up hie 
impreelione at follows: “It ie a very good and refreshing place for wood, water, 
eoksMrattl, flab, and fowls, without any feare or danger, except the allagartes, for 
yon cannot disowns that ever any people had bene there before us." 

On February 1 the Attention again set sail, and on the night of April 7, “about 
ten wea anchored in 18 fathoms water within two leagues of Aden OaStdL" The 
Asontsfon was the first British ship, as Mr. Foster informs us, “to visit a plans 
that was destined to beoome an important outpost of the British Indian Empire." 
Owing to sundry disputes having arisen between Alexander Sbarpey, the com* 
mender, and tha governor, a Greek renegade, the Atcention proceeded to Mocha, 
and Jouidain, eeoompanied by two companions and two European renegades who 
aotad as interpreters, set forth out of Aden towards Sana. The Journey is mainly 
inforseSog on aooount of it being the first ever made by Englishmen in the interior 
of Yemen. The route from Mocha to Sana is now comparatively familiar ground. 
The editor makes no mention of Oruttenden's * Narrative of a Journey from Mokfad 
to Sana, 1 made in 1886. It is interesting to compare Jourdain’s account of Sana 
with Oruttenden's narrative, written two centuries later. Jourdain writes, “It is 
a very flrtlll olttie for all provision of viotuall and frulte, and reasonable cheape. 
A wholesome and pleasant place to dwell in, and a temperate aim, neither too hott 
nor too ooid ; but upon the waye in the mornings it is as odd as in England.” 
Oruttsnden states : “ The dlmato of San’d Is too dry to be healthy ; there is rarely 
any dew at night, and the wind produoes a feverish feeling in the hands and 
feet. . • • The thermometer during our stay reaohed 76° at the highest, and 56° at 
its lowest point between July 26 and August 20.” 

From Sana Jourdain and his companions travelled to Mooha, and set sail for 
India on July 26. A month later, when they were sailing across the Gulf of Gam- 
bay for Surat, the Attention struok on a sandbank and was lost. The next night 
“we were all embarked in the two boats, vizt. in the longe boate 62 persons, 
besides store of luggage, and In the akiffe 18 persons," and they, fortunately 
making the mouth of the Amblka river, landed at Gandeve, 28 miles south-east 
of Surat. “ The Governor welcomed ns in the best manner, entreatinge us to rest 
our selves while they made ready suoh viotualls as was to bee had, which wab rice 
with butter and fruite, for the Governor is an Abramane [Brahman], whoe doth 
never eate of any live thinke, and therefore he prayed us to pardon him, that it 
was against his lawe." 

There is nothing more striking in the early travels of Englishmen in India than 
the marvellous kindness with which they were treated by the natives. From 
Burnt Jourdain proceeded to Agra, where the Mogul court was at the time, and 
had an interview with the Emperor Jefaanglr. “ Wee gave the Kinge a peeoe of 
gould of our Klngei quoyne, whioh he locked earnestllo upon and putt It In his 
pooketb" On July 28, 1611, Jourdain and Sharpeigh left Agra and returned fay 
way of Ahmedabad to the coast In the middle of October, Jourdain, disguised as 
a native and accompanied by a native broker, dipped through the Portuguese 
guilds, made his way to the beach, and was taken on board the Peppercorn, The 
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lattar pit of Jmrbhh voyafK and admtui« kr ncu «tw UU Mb Utah. 
WUtelHMU ItappMito.tiuAtUjte 
the manner to which he has ouriad it out entitle hfen topnte or an sQpea rio na l 
Uttd. Tkt inteoddctlon gives a <te summary of tk# mots ttoosH la the 
journal. The noise an the results of time end HMtSoa beatowefiontiia dflfcreat 
subJeoU, treated by on* who his in absorbing interest in thi subjects themselves. 
Hence their value. They are not manufeetuied for the occadoa* but some tom 
a full mind, 
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Bum Alpine Tarns.— F or several yean past Ptof. 0 a rw sod has devoted a 
part of each summer to the detailed examination of a gimp of AMtaft forn% 
occurring in the Canton Ticino, with a view to eluddettag IMr Spsctoj character 
and mode of origin. A particular interest attaches te ahfpb tarns, i na smuch as 
they include, besides some oorrie-lakes and others due to the damming of valtoyft 
by loose materials, a group of lakes recognised by Prof. BefkSay as u ndoub ted l y 
occupying true rook-basins, end possibly due to exoavefficm by to* A oarafisl 
study of them was thus of great importance in connection with the fined gao d ton 
of the amount of erosive work capable of being effected by ice. A point whffife 
also called for investigation was the toot that, besides these likes In the Attain 
district, others farther west, such as the Engstlensee and the Trainee, likewise 
lay along the outcrop of certain Mesosoio limestone* The work of sounding the 
lakes was rendered difficult by the altitude at which they lie, and the absence of 
boats from most of them ; but this was got over by the construction of a souading- 
maohlne capable of being used from the banks, while, as it was self-registering 
both in regard to the position and depth of the soundings, the results were likely 
to be for more accurate then those obtained in the ordinary way with boats. 
Prof. Garwood gives a detailed description of the lakes, and the conclusions to 
be drawn from bis examination of them, in the Quarterly Journal of the Geo- 
logical Society (vol. 6ft, part 2, May 28, 1906), his paper being aeoompanled 
by topographical and contoured maps, and by excellent reproductions of photo- 
graphs. The moot Important of the lakes are those of the Val Flora, the largest 
of which is Lago Bitom, but those examined include several groups near the Val 
Levantine; the St Gotthsrd lakes; and the Lago d’EUo, just within the Italian 
frontier. Prof. Garwood divides the whole into four groups, under two main 
headings, vie. (1) those entirely or partly dammed by loose material, and (2) true 
rock-basin* Some of the first category may be in part rook-bound, but the main 
interest oentres in those of the second category, where this ohaxaoter is definitely 
established. The chief lakes of the Val Piora, which foil under this heading, are 
shown to lie<along the junction of soluble Calcareous rocks with gneiss or schists, 
and the axes of g reate st depth coincide very dosdy with these lines of jmdon. 
Theca to nothing fa indicate that ice took any reel part in the feemattofo of 
the lakes, but everything points to edntton having bean the operative agency. 
Them are, however, four rock-badns, forming group 8 of this category, which 
are more difficult to explain. LCka the red, they Be along tip Junction of two 
different rook-types, aid, though pWbeMy due to differential weathering, their 
Ooountaoeii thdr pr ese nt position seems to have been hominy! by sfcdnwJ 
itos of weakness. But siren if toe played its pert, fee action was apparently not 
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g 4f digging, but of the removal of leas resistant, possibly more 

irfetVlI'tfl, wpto* rial. The general conclusion is that the lakes of the Canton 
Holts so for with the possible exception of the rook-pools of the 

Bft. Gotthold hoepioe, do not seem to be due to ioe-eroeion in the generally 
ondemtood sense. 

Tie Snowfall of ICmreh 23,1906, in Central Europe.— Like the winters for 
iome ten years past, that of 1005-1906 was marked by the smallness of the snowfhll 
n the whole of Central Europe, and the great fall whioh occurred on the threshold 
>f the present spring was on this aeoount the more remarkable. From statements 
by Dr. R. Hennig (of the Naturwissena. Wochmaohrift) and Dr. A. Bwarorsky 
[Vienna), the following particulars respecting it may be cited. The magnitude of 
bhe bad weather consisted less in its intensity than in the abnormal area (for the 
season of the year) over which it extended, and this feature constitutes an essential 
part of its specifically geographical character. From East Germany, North-West 
Hungary, and the Adriatic on one side, and from Denmark and Great Britain on 
another, the snowfall reached as far as the south of France and Spain. The in- 
tensity was also unusual in many places. Even from Spain came reports of a 
fall of over 3 feet in depth, as also reports to the same effeot, but more trust- 
worthy, from the Rhine country, Thuringia, and South Germany. In Thuringia 
the snowfall was accompanied by storms ; and in the Rhine territory, more par- 
ticularly the Eifol, there was in addition a temperature as low as 12*2° Fahr. 
In the South-Eastern Alps, moreover, according to the reoords of the Hydro- 
graphical Central Bureau in Vienna, it snowed uninterruptedly on the 22nd and 
23rd, the snowfall being here and there attended by violent BtormB. Here, too, 
the new snow accumulations, especially in South Tyrol, Carinthia, and Krain, 
reached depths of from 2£ to 8} feet ; while in Klagenfort and at several other 
places a fine sand, shading from yellow-brown to blood-red, was mingled with the 
enow layers. Occasion for tbit abnormal meteorological occurrence was afforded by 
the peculiar character of the situation, and the shifting of the atmospheric pressure. 
While an extended maximum rested over North-West Europe from the 20th 
onward, a sharply pronounced minimum of atmospheric pressure proceeded from 
tho Gulf of Genoa over the plain of Lombardy (where it ooourred early on March 
23) northwards across the Alps, where, on the morning of the 24th, it rested with 
its centre Bomewhat above Berlin. This line of advance, the well-known “ Zug- 
straspe Vb ” of vonBebber, is always associated with severq bad weather — in winter, 
snow-storms ; in summer, cloud hursts and inundations. The normal oourse of this 
portentous ,f ZugBtrasBe ” prooeeda from Lombardy or the Adriatic by way of 
Vienna and the Germano-Rusaian frontier to the neighbourhood of St. Petersburg. 
This time its more westerly route involved in bad weather West Germany and even 
Western Europe. Under the analogous weather-phase of March, 1894, which how- 
ever followed a normal course, Posen, Silesia, Moravia, and Lower Austria suffered 
especially, and lay buried for days under snow-masses. The huge snowfall in 
Vienna on May 15 and 16, 1885, must also be referred to the “ Zugstrasse Vb.” 
Vienna and the adjoining territories, all lay on the eastern edge, or quite outside, 
of the storm during the great snowfall of Maroh 23. 

The German Goal Trade.— A paper by Dr. Otto Beoker in the Annual 
Report (1905) of the Frankfurt Geographical and Statistical Union gives a 
concise summary of the history of the German eoal trade; Medieval Ger- 
many’s wealth of forest is witnessed in Vridank’s saying (thirteenth oentury), 
"Dem rlohen wait os ltltsel sohadet, ob sioh ein mana mit holse lAdet” (“the 
rioh forest little grudges a man his load of wood"). The first coal-mine worked 
in Germany was in the neighbourhood of Gtehen. There, in the earlier half 
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of the fourteenth century, pit coal wee the fuel moat in use. Withal, however, 
the consumption of ooel in Germany throughout the Middle Agee wee very 
limited, and confined to diatriota of surface nrinipg. With the foundation of 
smelting works in the sixteenth and seventeenth centuries, such grew to be the 
consumption of wood.that the Landgraf of Hesse 'forbad their farther emotion. 

A forest ordinanoe of the Brunswick Lfinehurg leads prohibited the nee of cbarooel. 

Of like purport was the mandate of the Duke of Brunswick in 1686. An electoral 
ordinance of 1664 recommends the coal-pit on the Saar. Till the begi n ni n g of the 
eighteenth oentnry pit-ooal consumption was customary only In the industries. 
Its domestic use wee tabooed es prejudicial to health. Inflammation of the lungs 
and pneumonia in Liige and London were attributed to coal consumption, and 
smiths dwelling in Zwickau were forbidden the nee of ooal. Hou se -s tove s and 
hearths were all constructed for wood fires. The coal trade, moreover, long con- 
tinued shackled by arbitrary restrictions. The Electorate of Saxony, ay* was 
forbidden to export ooal (1743-1822), while the provinces Cleve, Hoars, and Msrsk, 
lay, from 1766 to 1814, under interdict of the import of coal. Any on# convicted 
of implication in such malpractice not only forfeited coals, horses, and waggons, hat 
was liable to imprisonment. In Prussia the Boyal Mining Offioe alone prescribed 
the working and output of each mine and the selling price of output. Steam, 
however, proved mightier than the will of princes. Towards the end of the 
eighteenth oentnry the Saarbrtioken Colliery had planted branches in France, 
Lorraine, and the Palatinate; ooals were stored in three places hi Westphalia; 
Saar ooal magaainsa arose on the Mosel, Bhine, Zahn, and Main. Then followed 
metal mils, deep mining, steam-boilers, and steam-enginst, and the requisition of 
wood for railway sleepers, involving wholesale consumption of ooal. As otto 
illustration of the growing magnitude of the ooal industry, it is pointed out that, 
whereas on January 1, 1879, there were in Prussia 88,649 steam-boilers end 85,960 
steam-engines (not including army and navy), on January 1, 1901, there were 
94,927 steam-boilers and 99,296 steam-engines. Of all the goods carried by rail 
in the empire, ooal constituted, in 1897, 36 per cent., in 1903, 38 per cent. The 
article includes a tabular view of Germany's different coal districts and their 
respective outputs from 1881 to 1890, and every year since down to and including 
1900; of the export and import of ooal and coke from and into Germany and its 
several regions; and a comparison of the coal-production of Germany with that 
of all other coal-producing lands. 

1111 . 

g p fo j ) e gfl g|| Bewail. — Observations of the fluctuations of the level of the 
Deed sea have now been taken for several yearn by Dr. E. W. G, Masterxncn, 
who has recorded the results from time to time in the Quarterly Statement of the 
Palestine Exploration Fund. The last report, which appears in the number for 
July 1906, records an unusual rise, following on a rainy season of exoeptionsl 
intensity. Up to the date of the latest observation (in April last) 87-96 inches of 
min had Men. and the level bed risen 84 inches since the date of the autumn 
observation. The figures given for the yearn 1901-1906 show that the extent of 
(he rise is not always proportkmsl to the rainfoll, for whereas a rainfall of 16-94 
inches was followed In 1901 by a rise of 14-6 inches, in the following year a 
ainfoll of 20-04 inches caused a rise of only 6 inches— the smallest within the six 
yearn since (he observations were eommenosd. In 1906 a rise of 23 inches had 
followed on a rainfoll of 37-82 inches, so that a wet cycle would seem to have 
hmdywt fo. A ihiwlarstorm, IW by driugee of min, W experienced 

on the oooaafonof^enomit visit, having, it is said, been of a severity unknown 
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before el Jeridho in the month of April. Evidences were everywhere visible of 
the vktaoa of the flood that traversed the wadies. 

The Navigable Waterways of India.— An article by R. B. Buokley, o^jr., 
In the Journal of the Society of Arte (vol. 44, No. 2780) summarises the data 
respecting the navigable waterways of India. Twelve thousand miles of irriga- 
tion canals, supplemented by 30,000 miles of distributor channels, yearly water 
20,000,000 seres of crops. Of this mileage, constructed during the last sixty years 
primarily for Irrigation, about a quarter has been made navigable. In Madras 
province navigable canals radiate seawards from the head works at Beawada, 
traversing the flat and folly cultivated delta of the Kistna. A like system of 
oansls traverses the Gfodavery delta. These two systems are connected together 
by a navigable channel, and both with the Buckingham canal. The Madras coast 
la thus provided with a continuous canal Bystem over 1000 miles in length, con- 
necting the Godavery and Kistna deltas with the southern districts. Again, In 
Bengal, Madras, and Lower Burma there are, not counting one or two minor 
canals in Madras, 1225 miles of navigable canals not used for irrigation. In 
immediate contact with tidal oreeks and rivers oommunioating with the Bay of 
Bengal, their brackish waters are unavailable for irrigation. The circular and 
eastern oanal connecting Calcutta and Barrisal, 737 miles long, consists in great 
part of improved natural tidal ohannels. The Orissa coast oanal consists of a tidal 
canal, opened for traffio in 1887, which connects the Hugll with the BusselpOte 
river, and of a continuation which oonneots the Russelpore with the Matai river. 
Inland water-communication has thus been established between Calcutta and Orissa. 
The rivers emanating from the Himalayas, and having, therefore, permanent 
snow-reserves to draw upon In the hot, dry weather, are most available for naviga- 
tion. Those, on the other hand, dependent on the rainfell of the snowless hills 
and plains shrink during the dry season, sometimes to exhaustion. All, however, 
rise greatly during the monsoon. Carrying in the flood season 760,000 oubio 
feet per second, the Kistna for three months carries only 100 cubic feet. The 
artiole includes an aooount of the shipping capacities and aotual navigation of the 
rivers of India, the burden of traffio borne by them, the respective parts played 
by rail and river in the carrying trade, the relative importance to India of the 
utilization of its canals for irrigation or navigation, or both. 

ObruohefTs Expedition to the Tarbagatai, Central Alia.— -The substance 
of a letter from the well-known geologist, V. A. Obruoheff, giving some account 
of the latter’s recent expedition to Central Asia (Journal, vol. 86, p. 669), was 
printed in the second number of Petermanne MitteUungen tot the present year, 
with introductory remarks by Dr. Max Frlederiohsen. The latter points out the 
Interest of the region examined from the point of view of physical geography, as it 
forms the border between the later arc of the Altai (aooording to Suess) and the 
older aro which has its oentre in the Baikal region, and which is marked by dis- 
junctive dislocations having their outcome in troughs and 44 horsts." ObruchefiTs 
work has Bhown that the region explored forms the extreme member of this system 
towards the north-west, since, although folding is seen to a considerable extent, it 
is rather fracture that has been effective in determining existing morphological 
features. The traveller, who was accompanied by his two sons, and (at the out- 
set) by two other students, went south from Chuguohak and explored the oountry 
towards the Barlyk range and Ebi Nor ; afterwards devoting his attention to the 
eastern section of the Tarbagatai in the direction of Zaisan Ndr. The geological 
formations included marine Devonian and Carboniferous, the latter having the 
greatest extension. The so-called 44 Hanhai ” strata, a typical Central Asian forma- 
tion, also occurred, and yielded fossils, the paucity of which has hitherto caused 
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gnat uncertainty as to their age. It was found that the Tarbegetal fa not directly 
connected with the Saw range, as has been supposed, but Isstyaiptcd by a deep 
cleft (probably a rift-valley). There is, therefore, no true mauttfeifo knot at this 
■pot Traces of former glaciation were met with in the Saw, whose In former days 
each of the southern valleys must have been oooupied by a glider 6 to 9 mites 
long. At present there are only patches of nM, or small saddle gMars, high up 
on the nfountaln-aides. Extensive moraines and drques bear witness to the former 
extent of the glaciation, whioh must have been still greater on Dm northern aide. 
In the Tarbagatai it was probably less. The traveller said that another summer’s 
work would be necessary to complete the examination of ths region* * * 

AVSX0A 

Exploration of the Sahara. -Hr. Hans Yfeoher, of the government service 
of Northern Nigeria, who holds the Society’s Diploma in Surveyings lift Tripoli on 
July 9 with the intention of crossing the Sahara, and, if possible, exploring the 
Tibesti highlands m route. The journey is devoid of pofttM- signifies**** wad has 
the approval of the French and Turkish authorities. 

The Bake of the Abrnssi’s Expedition to BauronaorL— Telegrams re- 
ceived in Italy early in July announced that the Duke of the Abroad had suooesa- 
folly accomplished the aeoent of the highest summit of the Buwensost mugs, and 
was on hia way back to Entebbe. It is not stated what altitude Was obtained for 
the peak ascended, and further details will be awaited with musk interest 

The Distribution and Haunts of the Okapi — Abiding to news received 
in May * from i bo Alexander-Cfosling expedition, a complete specimen of the okapi 
had been procured on the Welle river, while interesting information as to lie 
habits had also been obtained. It is generally found singly or In pairs, and 
frequents the muddy banks of small streams, where grows a large-laafod plant on 
whioh it commonly feeds. The animal may be found feeding until 8 a.m., but then 
retires to the seclusion of the forest. It is very quiok of hearing, whioh makes it 
difficult of approach. The geographical distribution of the okapi is discussed in a 
recent number (April, 1906) of the Proceedings qf ike Zoological Society by Dr. Einar 
Lonnberg, from statements made to him by his compatriot, Lieut. Karl Eriksson, 
through whom the first skin was obtained by Sir Harry Johnston. He thinks 
that it ooours practically over the whole of the equatorial forest, from the Ubangi 
and Welle in the north to a little beyond the Ohuapa in the south. Its regular 
paBture-groun ds were thought to be open glades in the forest watered by rivulets 
with shallow water. Although the flats are sometimes covered by water, the 
ground is wh ioh aooonnts for the shape of the hoofs. The name okapi (with 
the aeoent on the second syllable) is used only by the small tribe of Wambobba, 
with whom the Wambutti who brought the first* specimens happened to have 
associated. The name in mo«t of the Congo language* is " domW 

Hip 1‘rob.nius in the Congo Basin-— A third letter from this traveller 
(Journal, SO, 672 ; 97, 629) is printed in No. 6 of the Berlin Society’. ZoiUchrtft 
for th. pressnt year. The German ethnologist had extended hi* w eewhe. Into 
ths region sonth-eut of Luluabtug, on either ride of the Sankara or LaUlnsh, 
whtbh. though partially explored by Wiesmann, L. Marine! and others, was still 
imperfectly known. Its ethnology la of epeoial interest from the fret that the 
region Is a borderland between (he Sout h African plateau and the Central Afrioan 

* Awarding to . later account, the expedition was making be way to Gcadakoro, 

bat had reported the melancholy tidings of the death, on Jane 18, of Osptsin Gosling, 

the MMond mmilrrr of the party to inooumb to the hardship, enooontered. 
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Com# MM ike physical characters seem to bare bad considerable effect 

oip«MMi end distribution of tbe native tribes. After leaving Luluaburg, 
th» fcsteB* visited tbe great falls of the Lulus, which he proposes to name the 
IMM fallf, since tbe native designation la constantly changing,* being that of 
M last individual to lose his life at the spot. To the south the oountry rises very 
gradually, add beyond 7° S. 1st. the river-valleys become less and less marked, the 
forest also retreating to a distance from the streams. A characteristic of this 
legion are the upland bogs, the existence of whloh seems to have been a surprise to 
the traveller, though they would seem to be only the counterpart of the 41 sponges * 
of which Livingstone said so much. The native tribes show an astonishing degree 
of mixture, hut Herr Frobenius thinks that some definite facts can he made out 
ae regards their history. He cams upon traces of the Mundskete, who, in the 
Portuguese records of the sixteenth century, are said to have made a victorious 
progress from the south. The legends of these people state that representatives of 
the older Beluha stock were then in the land, and the traveller deduces from this 
that the great dispersion of the Beohuana race (to which stock, he says, the 
Baluba belong) must have taken place before the sixteenth century. Hie observa- 
tions will also throw light on the history of the builders of pile-dwellings in this 
part of Africa. 

Fixed Positions in Nigeria:' Captain Ommanney’s Expedition.— 

Captain R. Ommanney, , b.e., and Captain G. F. Evans, b.e., have returned to 
England on completion of the telegraphic longitude work for which they were 
sent to Northern Nigeria last autumn. Landing at Lagos in the middle of 
November, 1905, the expedition worked up the telegrsph-lme vid Jebba to 
Lokoja, and then along the line whioh goes through Zungeru and Zsria to Kano. 
Working eastwards, Leri and Bauohi were fixed, and on the return journey the 
telegraph-line along the river Benue was used to determine the positions of Ibi, Keffi, 
and Loko. In all, the longitudes of fifteen important towns in Southern Nigeria 
wore determined with reference to Lagoe, the longitude of which had already been 
fixed by cable from Cape Town. Captain Ommanney is much to be congratulated 
on the success of his mission, whioh involved a march of about 2000 miles and 
much arduous work. The arrangements for the expedition were made jointly 
between the War Office and the Colonial Office, and the High Commissioner, Sir 
Frederick Lugard, gave the expedition his constant support and encouragement, 
without which a successful issue could not have been attained. 

Railway Construction in Nigeria.— Official correspondence relative to 
schemes for improvement of Lagos harbour and the extension of the Lagos railway 
into Northern Nigeria has been issued as a blue book, with five plans. The 
contents include an account of six months' soundings and work afloat in the 
Lagos lagoon, which extends from Porto Novo eastwards for 250 miles ; a general 
report on a scheme of railways for Lagos and Nigeria ; researches by Bir Frederic 
Lugard in the oountry north of the lower section of the Benue, vis. from Loko 
to its junction with the Niger, and also that between Lokoja and the month of 
the Kaduna; a reconnaissance from Ibadan to lllorin and Jebba; divergent 
views on two alternative routes, west and east, for the proposed railway from 
Ibadan to lllorin ; a general concurrence of opinion on Oshogbo as the objective 
of the first extension from Ibadan, end on Kano as the objective of the Lagos 
line ; a description of the country north and east of Old Oalabar and up the vallqy 
of the Gross rim, tending to the determination of Old Calabar as the terminus of 
the railway on the east side of the Niger ; a survey of the country on the line 
Egbom — Jebba — lllorin ; and a surrey carried out in 1903-4 for a railway from 
Niger to Kano, the total length of the ground covered measuring 1204 miles. 
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So mudi research and discussion on the part of export! and men of authority 
cannot but contribute materially to the elucidation of tbU region of WeJ Africa. 
The following is the population of Nigerian towns at gtren in Mr. Qttf$ itiawr f 
of his march from Jebha to Kano: Gwari, 600% redhead by warfare from 20,000; 
Karachi, 0000 j Zaria, 50,000 to 60,000; Lokoro, 4000 ; Kotokori, 6000; Ancbew, 
6000; Farki,8000 tb 10,000; Bebsshi, 25,000; Kano, between 100,000 arid 200,000. 
Then figures exclude all minor Tillages and all towns and wBhMnS) not upon the 
routes and amount to about 2000 per mile from Gwari to Km <110 miles} 
Afriofia Telegraph Lines.— An article in theMMr^/kfr KdcnkUpoUtik, 
etc. (Heft 12, Jabxg. Til.), takes stock of tekpsghlo *eommunlc«ttan in and with 
Afrios. The prineipsl network in South Africa emprises a length of 22,000 mtfee, 
five-eixthB the total mileage in Italy, one-fbtltftk thdbin Germany. The Algeria* 
Tunis lines, stretching from the Moroccan frontier to net* Tripoli, and rtmjfng 
out runners south as far as the Sahara, xnefture 9100 miles. In West Afrios, 
•gsin, 7000 miles of telegraph lias, mainly French, boring ^Timbuktu for its 
northernmost point, serve the various possessions from t b$ Senegal to Dahomey. 
Of about the same length as the West Afrioan ia the Egyptian network, which, 
including branch lines to Eritrea and Abyssinia, now mashes south to Fasboda, 
H&rrar, and Adis-Abeba. Besides these four larger systems, the lines of the French 
Oongo and Congo State, more than 1500 miles long, include a coast-line from 
Libreville to Maasabi and an inland line to Braazaville. Thence a river-cable across 
Stanley Fool now links French Congo with the Congo State and the line from 
Boma to Ooquilhatville. German East Africa baa a coast line from Tanga to 
Mikindani, a central line from Da r-es* Salaam to Muanza (completed 1904), and a 
line from Tanga to Wugiri — more than 1200 miles in all, with Kilimanjaro for 
objective. In British East Africa a line runs from Mombasa to Lamu ; another to 
Entebbe, Other Afrioan lines include thore running east and west of Tripoli ; in 
Portuguese East and West Africa; in German South-West Africa and Kaxneran ; 
and from Lagos to Sakt, Tebba, and Loko. To connect the great telegraph net- 
works there are projected, and already so far advanced as to ensure realization, a 
trans-Saharan line, a line from Cape Town to Cairo, a line from the Oongo mouth 
to Dar-es-Salaam. The article sets forth the actual situation and outlook of these 
three projects, and shows how the different African lines communicate with those 
of the world at large. 


New Expedition to Mount McKinley.— We learn from the Zeitachrift of 
the Berlin Geographical Society that Dr. F. A. Cook has once more started for the 
region of Mount McKinley, the highest summit of North America, which be hopes 
to explore under the auspices of the Philadelphia Geographloal Society. He la 
accompanied by Prof. Herschel-Parker, of Columbia University. 

Hr. Hauthal on Former Glaciation in the Andes.— Dr. Rudolf Hauthal, 
whose contributions to South American geography are well known, and who, 
after fifteen years in Argentina, has bean appointed curator of tbs Hlldesb e im 
Museum, has, before leaving South America, oarried out some interes ting 
researches into the glaciation of the Andes of Bolivia and Peru (Peformamii 
Mittetivngen, 1906, No. 6). He states that he has ascertained that the same 
climatic differences which are now observable in different parts of the region in 
question prevailed also during the Ice Age. Where rainfall is now scanty, be found 
that glaciation during- the Ice Age was also lees extensive.. He holds, like Dr. 
Hans Meyer (Jwrnol, vol, tt,p. 383), that increase of glaciation was due to extra- 
terrestrial ooamical causes. The character of the glaciation in different latitudes 
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betn m out, for while in Patagonia the ioe took the form of a vast ioe-cap, in 
Bolivia greet glaoien descended from certain centres, filling up the Talleys leading 
deem to the plains. He claims to have ascertained also that the main summits of 
llm Bolivian oordillera (Illampu, Illimani, etc.) are laccoliths of granitio character. 

POLAB BXeiOBI. 

The Danish Expedition to Bast Greenland sailed from Copenhagen under 
the leadership of Mr. Nylius Erioksen on June 24, intending to proceed direot to 
its after touching at the Faroes to take on board dogs and horses. 

It is proposed, besides filling up the gap in our knowledge of East Greenland 
between Oape Bismarck and Independence bay, to make a push for the pole early 
in 1907, and in the following year to attempt the crossing of Greenland from east 
to west over the inland ice. 

MATHJMATIOAI AND PHYSICAL MOMAPHY. 

The Magnetic Survey of the Pacific.— -The Galilee, the vessel engaged 
in the magnetlo survey of the Pacific ocean under the direction of the Oarnegie 
Institution, started from San Diego, California, for her second cruise, which was 
to occupy the remainder of the year, on March 2 last. Some of the former etaff 
having been obliged to return to their offioial duties, the command has now been 
entrusted to Mr. W. J. Peters, who was second in command of the second Ziegler 
expedition to Franz Josef Land. The route sketched out leads by Fanning and 
the Samoa group to Fiji, and thence to Yokohama and the Aleutian islands. 
Fanning island was reached on Maroh 31. 

Monthly Charts of Thermal Anomalies.— The subject of the curves of 
equal thermal anomaly, ue. of equal deviation of the temperature of any locality 
from the mean temperature of the latitude in which it lieB, has lately been taken 
up by Dr. Hopfner, who suppHea monthly charts of the oourse of such lines in the 
second number of Petermanna Mitteilnngen for the present year. Similar charts 
(to which, however. Dr. Hopfner does not appear to refer) were worked out by Dr. 
tipi taler some years ago, both for the year, and for the months of January and July, 
and were given in the same periodical in 1687 and 1889. Besides tracing the 
curves foi the other ten months. Dr. Hopfoer’s charts show oertain differences in 
points of detail, as ib not Burprising considering the sources of error which must 
unavoidably enter into such an investigation, but the general results of oourse 
agree. As 1 b natural, the continents as a rule show an excess of temperature in 
summer and a defect in winter, while the reverse is the case With the oceans. This 
does not, however, hold universally, for, as Dr. Hopfner points out, certain regions 
Bhow either sn excess or defect throughout the yeas* Thus the continent of 
Europe is always warmer than the mean for its latitude. The chart for the year 
brings out dearly the relation between ooean currents and anomalies of temperature, 
regions of excess of temperature being naturally associated with warm currents, 
the reverse also holding good. The influence of the distribution of land and 
water ib likewise seen in the differences between the north and south, and the 
east and west, hemispheres. Thus in the south it is the continents that are, 
broadly speaking, too warm, the oceans too odd, on the year's average, while in 
the north a reverse tendency is observable. 

GXVXBAZu 

Professor Davis on the Soopt of Geography.— Prof. Davis returns to this 
question, an answer to which he has been in search of ibr some time, in the 
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Journal of Geography for April of this year. Not content with arriving at a con- 
clusion by the deductive method, he has taken up the question on inductive lines 
by examining a large number of statements to be found in the best geographical 
text-books, with a view to finding out what general, unifying principle runs 
through them. The result will, of course, be to show, not what is the inherent 
characteristic of geography, but in what light it is generally understood by its 
votaries, who may themselves show divergent tendencies, or whose statements 
may require to be judged (as Prof. Davis does not hesitate to do in certain 
cases) by an external standard. The induction is therefore not entirely rigorous, 
but all the same the result is of interest. Stripped of accessories which, though 
naturally associated with the subject, are not of its essence, the statements 
analysed are marked as a whole by containing at least two kinds of elements, one 
of which stands in a more or less distinctly causal relation to the other, and 
Prof. Davis finds in this idea of causal or explanatory relationship “the most 
definite, if not the only, unifying principle ; M and this, he thinks, should be 
recognized and aoted upon. However important this principle may be in regard 
to the educational value of the subject, it is difficult to accept it as the main 
criterion in deciding what geography 1 b, seeing that it must to some extent be 
shared with other sciences. Prof. Davis allows that of the two elements one is 
usually of the nature of inorganic control, and the other of organic response, but 
even with this limitation the field will Beem to many unjustifiably wide. The Idea 
of location or distribution, to which Prof. Davis ooncedes a position of secondary 
importance only, is surely indispensable for the determination of what relationships 
are in fact geographical. Thus, the relation between the chemical constituents of a 
soil and the crops grown on it iB hardly geographical, unless it is shown that such 
constituents may vary with location or some influence directly or indirectly the 
result of location. Or, again, the relation between temperature and the ebullition of 
water would not concern geography, were it not that it also varies with change of 
location. On the other band, it may be doubted whether Prof. Davis is justified in 
his dictum that of the elements in the ohain of causation one at least must be 
organic and one inorganio ; for although the study may gain its greatest value when 
this is the case, it will hardly be conceded that an inquiry into the distribution, 
say, of glaciers, in their relation to climate, iB not geographical. At all eventp, the 
discussion bears rather on what may conveniently and with most profit be studied 
as geography, than on the inherent essence of the subject. 

Demographioal Bobo arch in Uncivilized Countries. — A schedule has 
been drawn up by the International Statistical Institute, which is intended to 
serve as a guide to those who may be in a position to undertake demographioal 
research in uncivilized countries. The principal points on which information is 
desired are grouped under thirty-five sections, while useful hints are given whereby 
the inquiry may be carried out to the best advantage. It is suggested that, where 
possible, enumerations of the population of suitably selected areas may be made, 
and formB are drawn up for the record of the data on the basis either of the house- 
hold or the individual. When such inquiries are carried out by individuals, it is 
asked that the returns may be sent to the office of the Institute at Borne. 

The Wall-maps at the Vatican. — In the Hay number of the Biviata 
Qeografiea Italian a. Prof. P. Porena makes what he calls a « confession * in regard 
to some of the well-known maps painted on the walls of the “ Logge di Raffaelo " 
at the Vatican. The restoration of the decorations of these galleries was entrusted 
by Pope Pius IX. to Allesandro Mantovani, who, in 1875, took in hand the maps 
in question, which occupied a portion of the Central ** Loggia." They were then 
in a deplorable state, having been virtually destroyed up to a man’s height, while 
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the inscrlptloni describing their contents were quite illegible. The only mesas of 
reitorfttion which suggested itself was having recourse to the atlas since generally 
known to geographers as Lafreri's (of. Journal , vol. 96, p. 130). To Prof. Porena 
was entrusted the task of supplying the missing portions, and in the absence of 
any Indication of the original titles, these also were taken from the same atlas. It 
was only some years later that Signor Porena discovered, in a work of Padre Taja 
published in 1750, a reproduction of all the original inscriptions, but on making 
this known to Mantovani it was thonght better to leave things as they were. HU 
associates in the work having since died, Prof. Porena has thought it best to ex- 
plain tbe circumstances of the case, and has thus removed the possibility of mis- 
takes and confusion, which might otherwise have been caused in future by the 
fictitious titles. 

Gold Production in Ancient and Modem Times.— A paper by M. M. 
Zimmermann in the Bulletin of the Lyons Geographical Society, vol. 90, 2nd and 
3rd parts, examines with all available lights, uncertain and wavering as in many 
cases these are, the sites of ancient and- mediaaval gold production. The sites 
outside the limits of the anoient world are, in most cases, only to be conjectured 
from the testimonies of authors read in the light of modern discoveries. The data 
available have to do chiefly with three regions : Caucasia and Armenia, Central 
and North Asia, and the mountains of upper Indus. The antiquity of the 
exploitation of the gold regions which found an outlet at the mouth of the Phasis 
seems attested by the legend of the golden fleece. Its long continuance as a 
gold-producing region seems witnessed by Strabo's report that in Swanetia the 
torrents sweep along with them gold, gathered by the natives by means of hurdles 
or fleeces, whence the fable of the Golden Fleece may have arisen. Researches in 
the years 1850-52 led to the discovery, in the beds of some affluents of the Kura, 
of anoient works for exploiting the once auriferous banks. Funerary remains in 
Ossetia are notable for the predominance of golden ornaments dating from the 
sixth to the eighth century a.d. Ah regards the country of the Agrippdans, 
Issedons, and Arimaspes, who snatched the gold from the griffons, conjecture is 
divided between the Siberian Bteppes, the foreland of the Altai mountains, where 
Humboldt looates them, and the western basin of the Tarim, to which Richthofen 
relegates the Issedons. In fact, a wide domain of Siberia and Central Asia bears 
traces of the hunt for gold. The entire region of the Russian Altai and the 
Yenisei mountains is strewn with mining works. The paper next enters into 
a searching elucidation of the Derdro of Strabo and the Daradne of Ptolemy, who 
rescued the gold from giant ants; the country of Ophir, Ethiopia; the gold 
exploited directly by the Mediterranean peoples ; the Roman exploitations regis- 
tered, e.g., in Ariftge (Aurigera) ; the workings in Upper Egypt, whence is derived 
the oldest known map of auriferous regions, drawn over sixteen centuries b.o. 
by an Egyptian cartographer; and lastly the workings in Iberia. It is shown 
how, in ihe Middle Ages, more particularly from the tenth to the sixteenth 
centuries, gold-mining works were oarried on and currents of exchange of wide 
range maintained, such as bear comparison with those of antiquity, and how, down 
to the gold discoveries in the New World, the Sudan was probably the chief 
source of supply to Europe. 
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Coloml TL 8. BaU, V.C., C.B. 

Colonel Mask Sever Bell, v.o., o.b., whose death ooourred on June 26 last, 
was born in Sydney, New South Wales, in 1843, and received a commission in 
the Boyal Engineers in 1862. Soon after he left for India, where he did dis- 
tinguished service, both as soldier and explorer. He was in command of a 
company during the Bhutan expedition (1865-66), and was present at the Monar 
Bridge affair, receiving the medal and clasp. Two years later he took part in the 
Hazara campaign, and with his company made a remarkable march of 600 mtlos. 
During the Ashanti expedition of 1873-74 he acted as special service officer, and 
shared in the battles of Amoaful and OrdaBU. He was also present at the 
capture of Kumasi. It was at Ordasu that he was awarded the V.G. His first 
notable piece of exploration was a visit to the Kanin river and Kum (described 
in Blackwood's Magazine , April, 1889). During the Burma campaign of 1886-87 
he was employed on the Intelligence Staff, and did some useful survey work. 
Qis next exploit was to traverse Central Asia from Peking to Kashgar, a distance 
of 3500 miles. In company with Lieut, (now Sir F. E.) Younghusband, he started 
from the Chinese capital, but soon afterwards diverged, his companion being the 
first Englishman to cover the Alashan route to Barkul and Kashgar, and thence 
by way of the Hustagh pass to Kashmir and India ; while Colonel Bell was the 
first to traverse what he called 11 the Great Central Asian trade-route ** by way 
of Si-ngan-fu and the provinces of Shensi and Kansu to Hami, Karashahr, and 
Kashgar. In 1887 Colonel Bell was gazetted aide-de-camp to Queen Victoria, and 
in 1893 his services were further recognized by the award of the C.B. He was 
also the recipient of the MacGregor Gold Medal, presented by the Indian United 
Service Institution, and on one occasion was complimented for his geographical 
exploits by Lord Curzon in the following quaint words: “ His extraordinary 
travels over almost the whole Asian continent, though little known to the public, 
entitle him to be considered the territorial Ulysses of this age.** 

That this eulogy was not undeserved will be apparent from an inspection of 
the Society’s Library catalogue, where, under Colonel Bell’s name, will be found 
nearly a dozen works of his dealing with China, Afghanistan, Persia, Central 
Turkey, and Asia Minor, mainly from the point of view of the military strategist. 
Curiously enough, not one of these appears in the British Museum catalogue. 


Captain George Bennett Gosling. 

We deeply regret to record the death of Captain G. B. Gosling, of the Rifle 
Brigade, Lieut. Boyd Alexander's companion and valued coadjutor on the expe- 
dition from Nigeria to the upper Nile, to whioh reference has so frequently been 
made in the Journal. Besides bearing a substantial share in the expenses of the 
expedition. Captain Gosling had throughout been one of its most active members, 
and had taken an important part in the survey work which formed one of ifs 
main objects, and whioh devolved almost entirely on him after the death of 
Captain Claude Alexander and the return of Mr. Talbot. The interesting infor- 
mation respecting the -okapi to which reference has been made above (p. 181) was, 
we believe, largely obtained by him. Captain Gosling was the fourth son of the 
late Robert Gosling of Hastobury, Essex, and was born on August 26, 1872. He 
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was educated at Eton and Sandhurst, entering the army in February, 1892. 
He served for some time in India, and took part in the Tirah campaign of 
1897, He went out to South Afrioa in 1901, and was severely wounded. Although 
not engaged in actual exploring work previous to Joining Lieut. Boyd Alexander, 
be had done a good deal of big game shooting in Kashmir. 


Israel Oook Bussell. 

In Prof. Israel Hassell America has lost one of her foremost geographers, to 
whom, with two or three others, has been especially due the great advance made in 
the scientific study of the subjeot in the United States within the past dozen 
years. He died at Ann Arbor, on May 1 of this year, after but a short illness, at 
the comparatively early age of fifty-three years. Born December 10, 1852, he was 
educated at New Tork University and at the Sohool of Mines, Columbia University, 
and after accompanying the United States Expedition to New Zealand to observe 
the Transit of Venus in 1874, became assistant professor of geology at Columbia 
University in 1875. For some yean after 1878 he was connected with the United 
States Geological Survey, and thus gained the wide knowledge of field-geology 
which he afterwards applied with so much effect to the study of more purely 
geographical questions. His special interest in these had its first important out- 
come in bis expeditions to Mount St. Elias in 1890 and 1891, by which the physical 
features, and especially the glaciers, of the great mountain were for the first time 
studied in detail by a fully qualified expert. The series of works on the lakes, 
glaciers, and volcanoes of North Amerioa, which appeared from hie pen in 1895-97, 
were further valuable contributions to the physioal geography of the continent, 
while his work In this direction found a fitting culmination in the volume on 
North America, which appeared only two years ago in the * Regions of the World ' 
series. Of his more strictly geological works, that on the geological history 
of Lake Lahontan was undoubtedly the most valuable. 

Russell had been professor of geology at the University of Michigan since 
1892, and among his more recent services was his expedition to the West Indies 
to study the effects of the volcanic catastrophes of 1902. His death will be a serious 
loss to the cause of geography in the United States. 


Nathaniel Southgate Shaler. 

Another well-known American geologist, Prof. N. S. Shaler, died less than a 
month before Prof. Russell, on April 10, 1906. Shaler was born on February 20, 
1841, and had therefore completed his sixty-fifth year. Educated at the Scientific 
School at Harvard, he was more or less connected with that university through- 
out the greater part of his life, becoming professor of palaeontology in 1869, and 
of geology in 1888, and holding the latter offioe until his death. While known 
as a successful and inspiring teaoher, he did no less important work in the field, 
having been at the head of the Kentucky geological survey from 1873 to 1880, 
and having subsequently been associated with the work of the United States 
Geological Survey. His interests were exceedingly wide, and his writings in- 
cluded many with humanity as well as nature as theme, in 1885 he contributed 
the volume on Kentucky to the American Commonwealth series, in which the 
history and development of the state were dealt with, and in 1894 he brought out, 
with the oo-operation of other writers, a large work dealing with the United States 
as a whole under many different aspects, political, social, and economic. Several 
of his more recent writings were concerned with sooial questions. 
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CORRESPONDENCE. 

Jorii Carolus and Edge Island, 

In an article published in the Journal for June, 1901, and reprinted in a revised 
form in his book 1 No Man’s Land,’ lately issued by the Cambridge University 
Press, Sir Martin Conway discusses the voyage of Joris Carolus to Spitsbergen in 
1614, and oomes to the conclusion that, though no specific claim to that effect was 
ever made by him, the Dutch navigator is to be credited with the original dis- 
covery, in that year, of the island sinoe known as Edge island, from its reputed 
discoverer, Captain Thomas Edge, who reached it two years later. 

The chief authority for this idea is the map drawn by Carolus,* on which 
certain lands are represented to the south-east of Spitsbergen, coupled with the fact 
that Carolus is known to have been bent on discovery during the 1614 voyage, 
and that his movements after August 9 hate not been recorded. These considera- 
tions certainly point to the possibility that Edge island was discovered in 1614 ; 
but before definitely transferring the credit from Edge to Carolus, ought we not to 
consider whether the map in question is incapable of any other explanation? 

On this mam two land-masses are drawn, separated by sounds from the 
western main bland of Spitsbergen and from eaoh other. While the more 
westerly is marked "Onbekende Oust," that to the east bean the name Marfyn 
(or Morfyn?), a corruption of the Matsyn of earlier maps, itself based on vague 
information respecting a “ Matthew’s land ” in the Novaya Zemlya region. Now, 
if Marfyn really represents Edge island, it b placed some 18° too far east (relatively 
to the main bland), while if the " Onbekende Oust" b considered to represent 
Whale's Head of Edge bland (why, in thb case, should it be called "onbe- 
kende"?), the extension in longitude cf that bland becomes no less than 80°, 
instead of the 4° which it has in reality. May it not be that the two lands in 
question are merely oopied from earlier maps of the type represented by Hoeius* 
map of 1600, and that of Hondius in Pontanus' History of Amsterdam ’ (1611), 
in which there b an indication of land (without name) between Matsyn and 
Spitsbergen, corresponding with Carolus' "Onbekende Cost," except in so far as 
the latter has received an extension of area ? 

That cartographers did not scruple to give a feirly detailed representation 
of lands inserted from hearsay, need not be insisted on,t while even as regards its 
form, Marfyn seems suggested by the earlier delineations of Matsyn. Again, even 
granting that Matsyn was generally connected by cartographers with Spitsbergen 
rather than with Novaya Zemlya, thb would seem to supply sn additional 
argument against the identification of Marfyn with Edge bland, for if such a 
connection was oommonly supposed to exist before the date of Carolus’ map, 
thb explorer would merely be following precedent in showing the ooasts as he did, 
and there is no need to suppose personal knowledge on his part. Later identi- 
fications of Marfyn or Marsyn with Edge island would naturally be suggested by 
hb own map. 

Besides the strange silence of Carolus in regard to his supposed disoovery, the 
fact that he was said to have "advanced hb voyage towards the north pole,’’ 


* Reproduced in part in the Journal, voi. 17, p. 686, and in * No Man’s Land,’ p. 831. 
t An instance b the fictitious Y® dee Grants in the Southern Indian ooean in 
Desoeliers* map of 1646, which b shown with various rooks and shoals round its coast 
If it be said that thb really represents Zansibar, shifted from its true position, equally 
well might Marfyn represent some veal, but misplaced, portion of the Novaya Zemlya 
ooaat. 
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together with hie (unjustifiable) claim to haye reached 83°, evidently imply that he 
baaed Ms title to reward on work to the north, rather than the south-east, of 
Spitsbergen. 

Edward Heawood. 


MEETINGS OF THE BOYAL GEOGRAPHICAL SOCIETY, 
SESSION 1005-1906. 

RESEARCH DEPARTMENT. 

May 11, 1906. 

“Some Problem* on the Physical Geography of the Seiatan Batin.” By 
Colonel Sir Henry MoMahon, k.o.i.e., o.b.i. 


June 8, 1000. 

" A Plea for the Investigation of the Uiologiqal (Floral and Faunal) and An- 
thropological (Racial and Cultural) Distributions in the Pacific." By Prof. A. C. 
Haddon, f.b.b. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Addition* to the Library . 

By UPWARD HEAWOOD, M.A., Librarian , R.O.S. 

The following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of artioles from other publications. Geographical 
names are in each case written in full 

Mag. = Magazine. 

Mem. (Mdm.) = Memoirs, Mdmoiree. 

Mot. (met.) = Meteorological, etc. 

P. = Proceedings. 

B. = Royal. 

Rev. (Riv.) = Review, Revue, Rivista. 

8. = Society, Booiete, Selskab. 

So. =s Soienoe(a). 

Bitzb. = Sitzungsberioht. 

T. = Transactions. 

Ts. « Tijdschrift, Tidskrifi 

V. = Verein. 

Verb. = Yorhandlungen. 

W. = Wissensobaft, and compounds. 

Z. - Zeitsohrift. 

Zap. = Zapiski. 

On aooount of the ambiguity of the words octavo, quarto , etc., the si se of books in 
the list below is denoted by the length and breadth of the oover in inches to the nearest 
half-inoh. The sise of the JoumeS is 10 X 6J. 

A selection of the works in lilt will be notieed elsewhere in the “ Journal," 

EUROPE* 

Alps— Dent-Blanohe. C. Sd . 148 (1906) : 527-529, Argand. 

Bur la teotoniquo du massif de la Dont-Blancbe. Note de hmile Argand. 

Alps — Structure. li.8. Beige G46L 19 (1905) : 377-440. Van de Wide. 

Les theories nouvollos de la formation des Alpos et l’influence teotoniquo de* 
afikiseomcn ts meditorroneenB. Par le Dr* C. Van de Wiele. With Map . 


A. = Academy, Academic, Akademie. 
Abh. = Abhaudlungen. 

Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

Col. = Colonies. 

Com. — Commerce. 

0. R. = Oomptes Bendus. 

K. = Erdkunde. 

G. = Geography, Geographic, Geografla. 
Gee. = Geseilsohaft. 

1. = Institute, Institution. 

Is. = Isvestiya. 

J. = Journal. 

Jb. = Jabrbuoh. 

k. u. k. = kaiserlioh und koniglioh. 

M. = Mitteilungen. 
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Austria—! Herasgorina. La (?., B.8.Q. Park 13 (1906): 91-102. Rusi. 

La region de la Narenta inf^rieuie. ParDr. Y. Danes. With IUustratiom. 

Austria— Karst. G.Z. IS (1906) : 47-49. Oestreieh. 

Znr Hydrographic des Karats. Von Karl Oestreioh. 

Balkan Feninsnla. Trassr. 

Pictures from the Balkans. By John Foster Fraser. London : Oassell A Co., 
1906. Siae 8 x 5$, pp. xii. and 298. Map and IUmlraUont. Price 6s. Pretended 
by the Publishers 

Baltic— Bornholm and Gothland. M.G. Get. Mdnehen 1 (1905): 482-484. Gtlnthsr. 
Bornhohm nnd Gotland. Yon Prof. Dr. S. GUnther. 

Denmark— Tides. Oversigt K. Dantk. Videntk. 8. Fork. 1905 (1906) : 505-531. Paulsen. 
Communications du service mardographique de l’lnstitut mdtdorologique de Dane- 
mark. Par Adam Paulsen. With Map and lUuetrationt. 

France. B. Mutfe Oofanograph. Monaco , No. 67 (1906) : pp. 32. Goirin. 

Notes pr&iminaires sur les Gisements de Mollusques comestibles dos C6tes de 
Franoe. Le Golfe da Calvados. Par J. Gudrin. With Map and lUuetrationt. 

Papers on other sections of the coasts have previously appeared. 

France— Auvergne. O. Bd. 142 (1906) : 239-241. Glangeaud. 

Reconstitution d’un anoien lac oligoofene sur le versant nord du massif du Mont- 
Dord (lao d’Olby). Note de Ph. Glangeaud. 

Franoe— Brittany. O. Bd. 14B (1906) : 468-470. Oayenz. 

Les tourbes des plages bretonnes, au nord de Morlaiz (Finiat&re). Note de L. 
Cayeux. 

Chi vegetable remains intercalated among the sands. 

Franoe— Dauphinfc. La G.,B.S.G. Paris 18 (1906): 139-141. Vidal, Offner, and Babot. 
Les Colonies de plantes mdridionales dans le haut Dauphind. Par Charles Rabot 
With Map. 

Summary of a memoir by MM. Vidal and Offner in the publication of a local 
scientific society. 

Franoe— Hydrology. Gesselet and Demangeon. 

La G., B.S.G. Paris 18 (190G) : 186-139. 

L’appauvrissementdes sources dans les pays do plaines du nord de la Franoe. Par 
A. Demangeon. 

Analysis of a paper by M. Gossolet in Ann. Soo. Grit. Nord. 

France— SaToy. B.S. Neuchatel. G. 16 (1905) : 17-48. Girardin. 

lies Glaciers de Savoie. £tudo physique. Limite des neiges. Betrait Par Paul 
Girardin. With lUuetrationt. 

France— Water-power. La G. t B.8.G. Paris 18 (1906) : 141-146. Bresson and Babot. 
Les forces hydrauliques dans le Calvados, l’Eure et le Maine-et-Loire. Par Charles 
Rabot With Maps. 

From a paper by M. Bresson in the Annalet of the Ministry of Agriculture. 
Germany. Verb. 15. Deutsch. Geographentaget Danzig (1905) : 173-184. Hahn. 
Borioht der Zeutral-Kominisaiou fiir wissenschaftliche Landeskunde von Deutsch- 
land wahrend der GeBchaftsjahre 1903 bis 1905. Von Prof. Dr. F. Hahn. 

Germany— Agriculture. Schwabach. 

Agriculture in Germany. Foreign Office, Miscellaneous, No. G45. 1906. Sine 
9$ x 6 J, pp. 22. Price lid. 

Germany— Coasts. Lehmann. 

Verb. 15. Deutsch. Geographentaget Danzig (1904) : 151-158. 

Die Gesetamassigkeit der Alluvialbildungen an den deutsohon Ostee-Kfisten. Yon 
Dr. F. W. Paul Lehmann. 

Germany— Dunes. Verb. 15. Deutsch. Geographentaget Danzig (1905) : 159-172. flblger. 
Ueber fossile DAnenformen im norddeutsohen Flaohlande. Yon Dr. F. Solger. 
With Mape and Diagram. 

G ormany— East Prussia. Braun. 

Das Frisohe Haft Yon Dr. Gustav Braun. (Sonderabdruuk aus der Zeitsohrift fftr 
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unde, vii. Band. 8 Heft.) Size 91 X 6}, pp. T19]. Sketch-maps and 
Dtogromt. Pr ese nt e d by the Author. 

jtnmiy — lakes. Verh. 15. Deuteeh. Geographentagee Danzig (1905) : 201-204. Beligo. 

tJeber Temperaturbeobaohtungen in westpreussisohen Seen. Ton Dr. Seligo. 
Germany— Meteorology. Htllmaan. 

Ergebnisse der Niedersohlags-Beobacht ungen im Jab re 1902. Von G. Hollmann. 
(Veitiffentliohungen dee K. Proms. Meteorologisohen Institnts.) Berlin : A. Asher 
A Oo., 1905. Siie 18 X 10, pp. 1. and 244. Map. Presented by the Institute. 

Germany — Thuringia. SohULter. 

Die Siedelnngen im nordostliohen TbUringon. Von Dr. Otto Sohliiter. Berlin : 
Hermann Ooitenoble, 1908. Size 10 x 61, pp. xx. and 454. Maps and Plane. 
Price 16s. 8d. 

Dr. Sohldter is known aB one of the most persevering students of the geography of 
settlements and the present work may serve as an excellent instance of the methods 
of snoh study, in the case of a particular region. 

Germany— Vistula. Bindemann 

Verh. 15. Deuteeh- Geographentagee Danzig (1905) : 184-200. 

Die Veranderungen der Miindungsarme der WeichseL Von — Bindemann. With 
Maps. 

Germany— West Prussia. Sohubert. 

Verh. 15. Deuteeh. Geograptentagee Danzig (1905) : 205-206. 

Wald nnd Niedersohlag in West Preussen, Posen und SohleBien. Von Prof. Dr. 
Sohubert. 

Germany— West Prussia. Deuteeh. Rundschau Q. 88 (1906) : 218-221. Mankowski. 

DdnenwiUder auf dor Halbinsel Hela. Von H. Mankowski. 

Grease. G.Z. 18 (1906): 38-47. Sapper. 

Inseln des aguisohon Meeres. Sine landsohaftliohe Skizze. Von Karl Sapper. 
With Illustrations. 

Greeoe— Eleusis. Philios and Gatliff. 

Elevsis, her Mysteries, liuins, and Museum. Translated from the Frenoh of 
Demotrios 1‘hilios, Director of the Excavations (1882-1894), by Hamilton Gatliff. 
London : Sidney Appleton, 1906. Size 74 X 5, pp. viii. and 80. Plan and lllus - 
(rations. Price 5s. net. Presented by the Publisher. 

Holland— Waterways. T$. K. Ned. Aard. G. Amsterdam 83 (1906) : 816-319. 

Drentsche Hoofdvaart en N.W.-K&naal. Door J. B. B. 

On the recent low water-level in some of the canals in Holland. 

Italy— Anthropology. Bio. G. Italiana 19 (1905) : 553-559. Giuffirida-Buggeri. 

Difference di statura fra oosoritti e reolute nolle diverse regioni dTtalia, a 
proposito di un tipo mediterranoo di alta statura. Dott V. Giuffrida-Buggeri. 

Italy— Anthropology. 

Antropometria militare. Risultati ottenuti dallo spoglio dei fogli sanitarii dei 
militari dalle olassi 1859-68 eseguito dall 1 lapettorato di Sanitk militare per 
ordine del Ministero della Guerra. Inoarioato della direzione dei lavori Dr. 
Bidolfo Livi. 2 Parts, and Atlas to Part 1. Roma, 1896-1905. Size 12 x 9, 
pp. (part i.) 420; (part ii.) viU., 180, and 228. Diagrams. Presented by the 
IspeUorato di Sanith militare, Rome. 

Italy— Florenoe. Allen and Oruiokshank. 

Grant AUen*s Historical Guides. Florenoe. New edition, revised and enlarged 
by J. W. and A. M. Cmiokshank. London : E. Grant Richards, 1906. Size 
7 x 4J, pp. 804. Price 8s. 6d. net. Presented by the Publisher. 

Italy— Sicily. Riv. G . Italiana, 19 (1905) : 516-522, 602-615. Grind, 

La Oarta di Sioilia di Agatino Daidone e notizie di eartografia siciliana, tratte 
dai manoscritti della Bibliotooa oomunale di Palermo e della Fardelliana di 
Trapani. Memoria del Prof. S. Grind. 

Lake of Oenstanoe. M.G. Ges. MUnehen 1 (1905) : 488-490. Kittler. 

Die Entstehungsgesohiobte des Bodenaeee. Von Dr. O. Kittler. 

North lea. 

North Sea Pilot. Part III. East Coast of England, from Berwick to the North 
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T°n'p^^?® ‘Jl* P 8 ® 8 * » Dd Medway. Seventh Edition. London: 
J. D. Potter, 1905. Sise BJ x 6, pp. u. sod 428. Index-chart. frituit.M. 

Rhine. BmMbm 

The Rhine tern Rotterdam to Conshuice, Handbook for Travellers. Bj Karl 
J**^ 1 *' Mthredition. Leipzig: K. Baedeker; London: Dolan 3 Co., 1800. 

*J* PP- xxx * v - •nd 462. Mapt and Plant. Print 7m. PrmttUed by Me 


Switzerland—' Tunnel La <?., JML0. Par* 18 (1806) : 216-221. Oirardin. 

Le Peroement dee Alpes bernoieea. Par Paul Girardin. With Prq/Uet. 

On the latest tunnel project 

United Kingdom— Orest Britain. Baedeker. 

Great Britain. Handbook for Travellers. By K. Baedeker. 6th edition, revised 
and augmented. Leipxig : K. Baedeker ; London : Dulau & Co., 1806. Sise 
* 4}, pp. lxvL and 606. Mapt and Plant. Priot 10m. Pretented by the Pub- 
lithert. 

To the already large number of maps and plans given in previous editions, four of the 
former and nineteen of the latter are now added. 

United Kingdom— Ireland. Ward. 

Thorough Guide Series. Ireland (Part ii.) East, West, and South, including Dublin 
and Howth. By O. S. Ward. 6th edition. London : Dulau A Co* 1906. Sise 
6b x 4|, pp. xxiv. and 286. Maps and Plant. Price 6 1. net. Presented by the 
Pvblithert . 


Asia— Historical. Indian Antiquary 86 (1906) : 38 47. Tranke and Hicoleen. 

The Sok and Kaniska. Passages from an article by Dr. O. Franks, Halensee, 
entitled “ Beitrhge ans Ohinesisohen Quellen zur Kenntnis der Tiirkvolker und 
Skythen Zentralasiens,” published in the Proceeding « of the Royal Academy of 
Soienoes of Prussia, 1904, selected and translated by Miss O. Nioolson. 

Dr. Franke considers the Sok of tho Chinese to be identical with the Sakas (o£ 
July number, p. 76). He traces their various movements, and also discusses the date 
of Kanishka’s reign. 

Baluohistan. Tate. 

Proceedings of the Central Asian Society, Baluohistan. By Colonel C. B. 
Yate, o.b.1., etc. London : Central Asian Sooiety, 1906. Sise 10 x 6J, pp. 40. 
Presented by the Author 

A valuable account of the present condition and general relations of Baluchistan, 
of whioh the author was Chief Commissioner from 1900 to 1904. 

Central Asia— Tian Shan. M.G. Gee . MUnohen 1 (1806) : 484-488. Xerabaeher. 

Forsohungsreise in den Tian-Sohan. Von Dr. Gottfried Merzbacher. 

China. Richard. 

L. Richard. Geographic de PEmpire de Chine (Cours Snpdrieur). Ohang-Hai, 
Imp. de la Mission Oatholique h I’Orphelinat de T’ou-afe-we, 1906. Size 7$ X 6, 
pp. xviii., 564, and xxii. Mapt and Plant . Preeented by Me Publishers. 

Originally intended for use in the Frenoh schools in China, but extended so as to 
form a compendium of Chinese geography for more general purposes. Eaoh of the 
provinces is described in turn, and there are sections on the ooasts, the political tad 
economic geography, and on tho dependent territories. 

Chinese Maybe—' Tibet M.G. Get. MUnohen 1 (1905) : 496-499. Tilohner. 

Ex pedit ion sum Oberlsuf des Hwangho in Osttibet. Yon Leutnant W. Filehner. 

Chinese Bmphe— Tibet. Ba adh e ry . 

Tibet sad the Tibetans. By Graham Sandberg. London : Society for Promoting 
Christian Knowledge, 1906. Sise 10 x 6J, pp. x. and 884. Price 6s. Preeented 
by Me Publisher f. 

OMa eee Geography. Toung Poo 6 (1905) : 519-571. Chavsanes. 

Les pays d’oooident d’apihs le Wei lio. Par E. Ohavannes. 

The Wei lio wee a historical work, now loot, whioh is quoted from by a Chin es e 
author who wrote in 428 ▲.!>. 
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BeottUk 0. Hag. W (1906) : 181-188. 
Btwnug-Ohow-Waa; France** last acquisition in China. 


Little. 
By Mrs. 

Patti. 

i Petto. Hinterland Mol Avec nne Introduction de M. le G4n6ral F. 
Oehonge at tme Lettre-Prdfaoe de M. le Lieut-Colonel Adam de Villiers. Paris : 
Pfon-Nourrit et Oie. f 1906. Bise 71 X 5, pp. viii. and 260. Map and Illustrations. 
Pries 3s. 3d. 

Account of the author** work as a French official in a little-known part of Indo- 
Ohina. 
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India. Dubois and Beauchamp. 

Hindu Manners, Customs, and Ceremonies, by the Abbd J. A. Dubois. Translated 
from the Author's later French MB. and edited, with Notes, Corrections, and 
Biography, by Henry K. Beauchamp. With a Prefatory Note by the Bight Hon. 

F. Man Milller and a Portrait. Third edition. Oxford : Clarendon Press, 1906. 
Bile 7| x 6, pp. xxxiv. and 742. Price 6e. net. Pretented by the Publishers. 

India. Abbott. 

Through India with the Prince. By G. F. Abbott London : E. Arnold, 1906. 
Bise 91 x 8, pp. x. and 812. Map and Illustrations. Price 12s. 6d. net. Pre- 
sented op the Publisher. 

Embodies a good deal of shrewd observation on questions bearing on the present 
and future of the Indian Empire. The views expressed are generally judiolous, 
though a slightly eynioal vein is now and then apparent. 

India— Bengal. J. East Indian Association 89 (1906) : 65 79. Hitra. 

The Partition of Bengal and the Bengali Language. By S. M. Mitra. 


India— Bengal. 

Baokergunge District Gazetteer. 

[/pp. 29); Chittagong Hill Tracts (gp. 15) ,^jD' 

“ ; Baishahi (pp. 29) ; Bahj 
\ X fij. Presented by the It 
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Statistics, 1001-02 (pp. 81); Bogia (pp. 27); 

15) ; Dacca (pp. 29) ; Dinaip 


29); Dinaipur 
i) ; Mymensingh 
(pp- 


Iadla— Omni. Hardy. 

Memorandum on the Age Table, and Bates of Mortality of tbe Indian Census of 
1801. By O. F. Hardy. Calcutta, 1905. Sine 13} x 8}, pp. 06. 


India— Oqjartt J.R. ArfoMo S. (1906) : 488-460. Float. 

The name Qqjar&t. By J. V. Fleet. 

Twju — » ■ — 

Madras Dlstriot Gazetteers. Statistical Appendix for South Canara District 
(pp. iv. and 74); Ditto Knmool District (pp. iv. and 46); Ditto, Tinnevelly 
District (pp. iv. and 58). Madras, 1905. Size 10 x 6$ Presented by the India Office. 


India— Nepal. Levi. 

Lo Ndpal J^tude historique d'nn Royaume Hindou Par Bylvain L4vi. Yol 2. 
(Annates du Musee Guimet, Bibliothfcque d’ Etudes, 'J 1 xvui ) Paris E Leroux, 
1905. Size 10 x 6}, pp. 410. Illustrations Price 10#. 

This volume, whioh completes the work ( Journal , vol. 26, p. 235), deals with re- 
ligion and history, concluding with an account of a visit to Nepal in 1898. 

India— United Provinces. Vevill. 

Sitapnr: A Gazetteer, being volume 40 of the District Gazotteers of the United 
Provinoei of Agra and Ouoh. By H. B. Nevill. Allahabad, 1905. Size 9x6, 
pp. 224, xliv., and vl. Map. Presented by the India Office. 

Japan. Kaempfer. 

The History of Japan, together with a Description of the Kingdom of Siam, 
1690-92. By Engelbert Kaempfer, x.d. Translated by J- G. Bcheuohzer, r.n.s. 

8 vols. Glasgow : James MaoLehose A Boos, 1906. Size 9x6, pp. (vol. 1) xo. 
and 888 ; (vol. 2) x. and 898 ; (vol. 8) x. and 886. Facsimile Mape and IUustra- 
tions. Price 87 s. 6d. net. Presented by the Publishers. 

The attention dirooted to Japan at the present time lends a spook! interest to this 
reprint of one of the most important of the early works on that empire. 
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lbtey AHMfdam-OtMa. 

Tt. X. Ntd. Aard. G. Am Mm M (1908): 885-840. 
i ** Halemahera,” door P. A. Oudemans, met toeliohting door J. A. V. Behai 


De 

X1I17 Archipelago— Jam 

Ts. R. Ntd, lord. G. Amsterdam B8 ( 1906 ): 882 * 886 . 

Bestijging van den Tjerimai. Door J. A. Deknatel. 

Malty Archipelago— Java. Deuttch. Rundschau G. 98 (1906) : 241-244. Zttrn. 

Yon Tosari sum Bromo. Beiseerinnerungen ana dem Vulkangebiet Javas. Yon 
ftalph Zttrn. With Map and lUuetratiens. 

Malay Archipelago— Soaatra. Tebler. 

Ts. K. Ned, Aard. G. Amsterdam 98 (1906) : 199-815. 

Topographiaohe and Geologische Beadhrclbtmg der Petroleumgebiete bei Moeara 
Emm (Biid-Sumatra). Von Dr. A. Tobler. With Maps and Illustration*. 

Siam. Bobort. 

Lo Biam. £tude do Gdographie politique. Far Eraeet Robert. (Trovaur du 
S&ninaire de Gdographie de rUniversite de Lilge. Faacioole Y ) Lidge, 1906. 

Size 10 x 61, pp. 76. Map. 

A7BI0A. 

Abyssinia—! Trade. 

Beriohte iiber Handel and Industrie, zusammeDgestellt im BeJcbsamt dea 
Innem. Band ix. 1 Heft. Die Handels- und VerkehrarerhMtuisse AbeasSnieos. 
Berlin : Carl Heymann, 1905. Size 9x6, pp. 60. Map. Price 1*. 

Afrioa. Hotohldaa. 

Sketches from the Dork Continent. By Willis B. Hotchkiss. London: Headley 
Brothers, [net dated]. Size 7* X 5, pp. ISO. Fries Is. fist. Presented by the 
Publishers . 

Treats of missionary work in British East Afrioa, and the mission question in 
general. 

Algeria. Ballot* 

Esto Perpetna. Algerian Studies and Impressions. By H. Belloo. London: 
Duckworth & Co., 1906. Size 7* X 5J, pp. viii. and 192. Illustrations. Pruts be. 
net. Presented by the Publishers. 

This little book bringB out in a striking way the salient facts, both of the physical 
geography and history of North Africa. 

Algeria. La G., B.S.G. Paris 13 (1906) : 184-135. PeUt. 

La position gdographique d’EI Oued. Far Faol Felet. 

Basutoland. J. African 8. 0 (1906) : 283-251. 

The Baiuto of Basutoland. By Rev. A. Mabille. 

British Bait Afrioa. ” 

Handbook for East Africa, Uganda, and Zansibar, 1906. Mombasa : Printed at 
the East African Standard Printing Press. Size 7* X 5, pp. iv. and 2b2. Map. 
Presented by H.M. Commissioner for the East Afrioa Protectorate. 

A revised edition of this useful handbook. 

Cape Colony— little Mamtqualaad. *, a Monaldsen. 

J : Goal & South Afrioa 8 (1905): 158-166. 

Notes on the Copper Deposits of Little Namsqualsnd. By J. H. Bonaldaon. 
With Map. 

Central Afrioa. «T. African 8. 5 (1906) : 182-186. Daws. 

An Azoent of Buwenzori. By M. J. Dawe. 

Mr. Dawe asoended to a point a little above the base of the glacier at the head of 
the Mnbuk* valley. The paper consists mainly of botanical notes. 

Oohm Mate. Z. Ges. R Berlin (1906) : 114-118. Irobenins. 

Leo Frabenius’ Forsohungawise in das Kassai-Gobiet. IL Berioht ttber die 
Beisen und Arbeiten vomSoT Mai bis 2. December 1905. Yon Leo Frobenins. 
With Illustrations. 

Noticed in the June number (p. 629). See also ante, p. 181. 


Notre du Dahomey. » formation, «on direloppement, ion avanir. Far 
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0. Fnogoii. Preface de Luoien Hubert. Paris : fimile Laron, 1900. Bin 
10 X 61, pp. Till, and 284. lUudrationa. Price 6 fr. 

A general sketch of Dahome, with a discussion of the ponibilitief of its economic 
development. 

Egypt M.G. Gee. Mtnchen 1 (1905) : 494-496. Btromer. 

Geographisohe Beobachtongen in der libyschen White. Von Dr. Ernst Freiherr 
Btromer von Beichenbaoh. 

French Congo. Rev. Franqaiee 81 (1906) : 140-148. Lasalle. 

Reorganisation dn Congo Franqais. Par O. de Lasalle. 

See note In the April number (p. 406). 

Frenoh West Africa. Deoorie and Gsudsfrey-Demombynes. 

Dootenr Deoorse et MJ Gaudefroy-Demombynes. Babah et les Arabes du Chari. 
Documents Arabn et Vocabulaire. Paris : E. Guilmoto, [not dated]. Bin 9x6, 
PP* 04. 

Reproduction of documents bearing on the career of Babah, written by, or taken 
down from the mouth of, persons olosely associated with the conqueror. 

Lake Chad. La 0., B.8.G, Parie 18 (1906) : 195-214. Tilho. 

Exploration du lac Tchad. (F6vrier-mai 1904.) Par Jean Tilho. With Mape 
and Illustration 

Noticed in the present number (p. 168). 

Liberia. Johnston. 

Liberia. By Sir Harry Johnston, o.o.m.g., etc. With an Appendix on the Flora 
of Liberia* By Dr. Otto Stapf. 2 vols. London : Hutchinson A Go., 1906. 
Sise 10 X 7, pp. xxviil. and 1184. Mape and Illuetrationa. Price 42*. net. Pre- 
coded by the Author. [To be reviewed.] 

Madagascar. Martonnc. 

Rev. Madagascar 7 (2) (1905) ; 527-545 ; 8 (1) (1906) : 27-55, 104-124, 215-240. 
Fianarantsoa et le Betsileo Central. Par Lieut. Ed. de Martonne. With Mape 
and Illuetrationa. 

Mauritius. P.R.8., Ser. A, 76 (1905) : 507-511 . Olaxton. 

Preliminary Report on a Survey of Magnotiu Deolination near flio Boyal Alfred 
Observatory, Mauritius. By T. F. Olaxton. 

Moroooo. Beneeignommte Ool ., Comite A/rique Frangaiae (1906) : 49-63. Fobeguin. 
Documents de la mission maritime FranQaiae du Commandant Dyd. Notes sur 
Mogador. Par E. Pobeguin. With Illuatrationa. 

Niger. La 0., B.8.G. Parie 18 (1906) : 81-90. Desplagnes. 

TJne mission arohdologique dans la valine du Nigor. Par — Desplagnes. With 
Illuatrationa. 

Nigeria. Soottiah 0. Mag. 22 (1906) : 178-181. Watt. 

Bouthem Nigeria. By James Watt With Illuetrationa. 

Nile. Lyons. 

Finance Ministry. Survey Department Egypt. The Physiography of the River 
Nile and its Basin. By Captain H. G. Lyons. Cairo, 1906. Bise 11 x 74, pp. 
viii. and 412. Mape and Diagram. [To be reviewed.] 

Nile Valley. B.8. Beige Odd. 19 (1905) : 260-268. Bntot. 

La gdologie de la vallde du Nil et les nouvelles d&ouvertes dolitbiques et 
paldolithiques qui y out faites. Par A. Butot 
North Afrloa. Neumann. 

Nordafrika (m&t Aumohlnss dec Nilgebletes) nach Herodot. Von Richard 
Neumann. Leipzig ; Gustav Uhl, [not dated]. Size 9 x 6, pp. 166. Price 2m. 
Preeented by the Publisher. 

South Afrloa— NataL 

South Afrloa. Natal Route Book. 2 vols. Prepared for the General Staff; War 
Offioe. 1906. Size 7} x 5, pp. (voL 1) x. and 864 ; (vol. 9) x. and 714. Maps 
and Illuatrationa P re een ted by the War Office. 

South Africa— I Znluland. ■ * — 

South Africa. Military Report on Znluland. Prepared for the General Staff; War 
Office, 1906. Size 6} X 4j, pp. viii* and 458. Map and Diagram . Preeented by 
the War Office. 

Begins with a chapter on the physical geography of Znluland. 
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hosts umios. 

Canada. Whftlts. 

Canada, the New Nation* A book for the Settler. 

By H. B. Whates. London : J. M. Dent A Co., 

Illustrations Price 8#. 6d. net Presented by the 
Discusses, from personal experience, tbe prospects offered by Oanode to immigrants, 
especially from the point of view of agriculture. Some other questions ore also 
treated of. The book ie written from the atandpoint of on unprejudiced observer, end 
should be of great uae to intending immigrant!, while alao urging a plea for a definite 
policy aa regards emigration in general. 

Canada. Blackwood? $ Mag. 179 (1906) : 892 -102. Hanbury- Williams. 

At the Mouth of the Baabatohewan. By 0. Hanbury- Williams. 

Canada. La G., B.8.G. Parit IS (1906) : 161-158. Budaux. 

Le olimat de Dawson-City. Par Luoien Budaux. WUh Diagram. 


the Emigrant, and the Politician. 
1906T. Bias 8 X 6ft, pp. xiv. and 
PMUken. 


Dominion of Canada. Annual Report of the Department of Indian AffUrs for tbe 
year ended June SO, 1906. Ottawa, 1906. Slse 10 x 6|, pp. xxxvi , 468, and 168. 
Illustrations. 


rW.F. Robertson, 
fi. BiUe 10) X 7|. 


Canada— British Columbia. 

Windy Arm Mineral Locations in tbe Atlin Mining Division. I 
(Provincial Bureau of Mines, Bulletin No. 1.) Victoria, B.C., 19 
Map. 

Canada— Historical. 

Emile Ralone. La colonisation de la Nouvelle-Franoe. Etude sur les origines de 
la Nation Onnadienne Fnu^ise. Paris : E. Guilmoto, [not dated]. Sise 9 x 54, 
pp. xii. and 468. Map. Price 7.50 /r. 

A well-written history of tho beginnings of Canada under the French. 

Canada— Selkirk Range. Wheeler. 

The Selkirk Range. By A. O. Wheeler. Vol. 1. Ottawa, 1906. Size 94 x 6}, pp. 
xvii. and 460. lUustrationt. Pretented by the Author. [To be reviewed.] 

Canada — Treaties. T. Hitt, and So. 8. Manitoba , No. 66 (1906) : pp. 12. Laird. 

Our Indian Treaties. By Hon. David Laird. 

Xexieo— Mines. Southworth. 

Las Minas do Mexico (Edloidn ilustrada). Historia, Geologia, Antigua Mineria, y 
Description General de loa Estados Minorca de la Repiiblioa Mexican*, En Espallol 
4 Ingles. Tomo ix. Ootubre, 1905. Publioado . . . por J. R. Southworth. Sise 
13 x 10|, pp 260. Illustrations. Two Copies, Presented by the Author and 8. 
Hardman, Esq. 

United States. Audubon 

Audubon's Western Journal : 1849-1860. Being the MS. reoord of a trip from 
New Tork to Texas, and an overland journey through Mexloo and Arizona to tbe 
goldflelda of California. By John W. Audubon. With biographioal memoir by 
his daughter, Maria R. Audubon. Introduction, notes, and index by Frank 
Heywood Hoddcr . Cleveland : The Arthur H. Clark Co., 1906. Size 10 x 64, 
pp. 250. Map, Portrait, and Illustrations. Price fS net. 

Printed from an unpublished MS. The author, son of the great ornithologist, 
Mwu p pa ni ed Colonel Webb on his expedition across the continent in the days of the 
gold fever. , 

United States. Tordham and Off. 

Personal Narrative of Travels in V frglida^arylandJPennsyliwda, 

Ken tucky; and of a Residence in the Illinois Territory, 1817-1818, by Bliss 
Pym Bokhara. Edited by Frederic Austin Qgg. Cleveland; The Arthur H. 
Clark Co., 1906. Slue 9} x 6J,pp. 248. Facsimile Sketches and Plano. Prioef&net. 
From a hitherto unpublished manuscript. It throws valuable light on the settlement 
of the lands beyond the Alleghenies in the early part of the nineteenth century. 

United States— Adirondack Xts. Popular Sci. Monthly 68 (1906) : 196-210. Kemp. 
The Physiography of the Adiroudaoks. By Prof. J. F, Kemp. WUh IttnetraMons. 
Noticed in the July number (p. 79). 
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Halted States— Altitudes. B. U.S. Choi. Sum, No. 274 (1906) : pp. 1072. Gannett. 
A Dictionary of Altitudes in the United States (Fourth Edition). Compiled by 
Henry Gannett 

United States— Arlsona. Lindgren. 

The Copper Deposits of the Olifton-Morenoi District Arizona. By W. Lindgren. 
(U.S. Geological Surrey, Professional Paper, No. 43.) Washington, 1905. Size 
11} X 9, pp. 876. Maps and Illustrations. Promoted by the U.S. Geological 
Survey. 

United States— California. 

Preliminary Report of the State Earthquake Investigation Commission. Berkeley, 
1906. Size 11 x 7J, pp. 20. 

United States— < Goal. Bell. 

Coal Industry of the United States in 1904. Foreign Office, Miscellaneous. No. 
643,1906. Size 10 x 6}, pp. 62. Price M. 

United States— Co lo rado. Baris. 

B. Museum Comp. Zoology , Harvard Coll., Geol. Ser. S (1905) : 1-12. 
Glaciation of the Sawatoh Range, Colorado. By W. M. Davis. With Plate. 

United States— Colorado River. B. American G.S. 38 (1906) : 1-16. Maedougal. 
The Delta of the ltio Colorado. By D. T. Maedougal. With Maps and Illustrations. 
See note in the Monthly Record, June number (p. 631). 

United States— Oeologioal Survey. [Waloott.] 

Twenty-sixth Annual Report of the Director of the United States Geological 
Sumy, 1904-5. Washington, 1905. Size 11} X 8 , pp. 322. Maps. 

United States— Historical. Lowery. 

The Spanish Settlements within the present limits of the United States, 1518-1561 ; 
Florida, 1562-1574. By Woodbury Lowery. New York and London: G. P. 
Putnam’s Sons, 1901, 1905. Size 9} x 6|, pp. xii. and 516, and xx. and 500. Maps 
and Ittustrations. Prior 21s. net. 

The beet history that has appeared on the early pioneer work of the Spanish in the 
United States. 


United Itetes— Historical. Pittman and Hodder. 

The Present State of the European Settlements on the Mississippi, with a Geo- 
graphical Description of that River illustrated by Plans and Draughty by Captain 
Philip Pittman. An exact reprint of the original edition, London, 1770 ; edited, 
with Introduction, Notes, ana Index, by Frank Heywood Hodder. Cleveland : 
The Arthur H. Clark Co., 1906. Size 9J x 6j, pp. 166. Facsimile Mapt and Plana. 
Pries $8 net. 

One of the many reprints of scarce works of travel, eto., whioh have appeared in 
America within the last few years. The author wont out with the British troops sent 
to oooupy and organize the portions of Louisiana ceded to England by the treaty of 
Paris, and his narrative is a valuable authority on occurrences during his five years’ 
residence. All the original maps and plans are reproduced in facsimile. 


0XNTRAL AND SOUTH AMERICA. 

Argentine Republic. Martinss and LewandowsU. 

L* Argentine an XX* Sifede. Par Albert B. Martinez et Maurice Lewandowski. 
Aveo une Introduction par Charles Pellegrini. Paris- A. Colin, 1906. Size 
7} X 5, pp. xxxii. and 482. Maps. Prior &/r. 

A useful summary of facts concerning the Argentine, espeoial attention being 
devoted to economic resources. 

Argentine Republic. Deutaoh. Rundschau G. 88 (1906) : 206-211. Federicos. 

Die ‘Quebraoho-Waldungen in Argentinian und ilire ZukunfL Yon G. L. 
Federioos. 

Brazil and Columbia. Z. Ge$. & Berlin (1906) : 80-101 . Koch. 

Berioht fiber seine Reisen am oberen Rio Nemo nnd Yapurd in den Jahren 
1903-1905. Yon D. Theodor Kooh-Grflnberg. With Map and Illustrations. 

Noticed in the May number (p. 505). 
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fl iwtr il in«g>|«| ul Wait In|Ug t tMtr 

Verb. 15. Deut*eh. Geographentage* Danzig (1905): 102-184. 

Ergebnisse der neueren Untersucbtmgen fiber die jfingtten mittalame rikanlsehe n 
und weetindisohea V nlkanausbrfiohe. Yon Prof. Dr. K. Sapper. 

Colombia— V otoanoos. Btfibel and Wolf. 

Die Ynlkanberge ron Colombia, eeolosifloh-topoeraphisoh aufeenommen und 
beaohrieben von Alphona Btfibel. Naoh demen Tode ergfinzt and herausgegeben 
von Theodor Wolf. Dresden : W. Baensoh, 1906. Sice 13 x 10, pp. 154. Map* 
and Plate*. Price tom. Presented by the PMtiher. [To be reviewed ] 

Columbia — Earthquake. Mature 78 (1906) : 395. — 

The Columbian Earthquake. 


Panama. Pease. 

La Bdpublique et le Canal de Panama. Par Henri Pensa. Paris : Haobette A 
Cie., 1906. Bice 10 x 6], pp. 844. Mope. Price! Jt. 50. Preeented by ike Author. 


Paraguay. Mangels. 

Wirtsohaftliobe, naturgesohichfcUohe und Klimatologisehe Abhaadluugen aus 
Paraguay. Yon H. Mangels. Mttnohen : Dr. F. P. Batterer & Cie., 1904. Sice 
9 J x 6, pp. viii. and 864. Illustrations. Price 5s. 3d. 

▲ miscellaneous collection of studies largely bearing on the eoonomio resources of 
Paraguay. They are of value in view of the seanty nature of the literature on that 
oountry. 


West Indies. T. Canadian I. 7 (1902): 851-370. 

The Windward Islands of the West Indies. By J. W. Bpenoer. 
Illustration*. 


With Mape and 


AutmiuiA An PAoino islands. 

Bering 8ea— Seal Islands. Itqjntger. 

North* G.8. Aarbog 16, 1904-1905 (1905): 128-186. 

Fra mine reiser, til 8sil0eme i Beringsbavet. Af Leonard Stejneger. 

Hawaii John*. Q. Gee. Bern 19, 1908-4 (1905) : 79-89. Yok. 

Eine Boise anf den Sandwioh-Inseln. Yortrag von Dr. Walter Yols. 

New Guinsar— Dutch. Te. K. Ned. Aard. G. Amsterdam 83 (1906) : 820-381. Bays. 
Becoek aan den Kannibalenstam van Noord Nieuw-Guinea. Door Th. H. Raya 

New Zealand. 

Statistics of the Colony of Now Zealand, 1904. 2 vols. Wellington, 1905. 

Size 18| x 8}, pp. xvi. and 640. 

Samoa — Eruption. Deuttch. Koloniablatt 17 (1906) : 143. Williams. 

Berioht des Amtmanns Williams fiber den Ausbrnoh des Ynlkans anf Sawaii. 
With Sketeh-map. 

Samoa— Eruption. KcHoniate Z. 7 (1906) : 150-152. — — , 

Berioht fiber elne Boise naoh Savaii car Besiohtigung des dortigen, im August 
1905 entstandenen Ynlkans. Yon G. S. 

Of. note in the Journal for December, 1905, p. 675 
South Australia. Gill. 

The History and Topography of Glen Osmond. By Thomas Gill. Adelaide. 
1905. Sice 9 X 6, pp. vi. and 162. Illustration*. 

South Australia. Grsgory. 

The Dead Heart of Australia. A Journey around Lake Eyre in the Summer of 
1901-1902, with some aooount of tile Lake Eyre Basin and the Flowing Wells of 
Central Australia. By J. W. Gregory, r.ius., d.so. London : John Murray, 1906. 
Sice 9x6, pp. xvi. and 384. Mape and Illustration*. Price 16s. net. Presented 
by the Publisher. [To be reviewed.] 


P0L4B REGIONS. 

Antarctic. M.G. Get. MUnehen 1 (1905) : 491-494. Biygalakl. 

Die Antarktic. Yon Prof. Dr. E. von Drygalski. 

Aatarotio— -flora. O. Bd. 148 (1906) : 456 458. Oardot. 

Note sur la vdgdtatlon bryologiqne de rAntaretide. Note de J. Oardot. 



200 


GSOGKAPHIOAL LITOUTDRl OF THE MONTH. 


Xnodltion. 

15. Dented 


Deuteeh. Geographentagee Damig (1905): 




•ad Others. 


dtaiVerwertung. Von Prof. Dr. Brioh ton DrygalakL Einige soogeographisohe 
Brcebnlsse der Deutsohen iiipola^lBapedltlon. Von Prof. Dr’ fi’ Vanhoffen. 
MmeiUimn fiber das Vorkomaen and die T&tlgkeit der Bakterien lm Meer. 
Yon Dr. fl. Gasert. Ueber Grundproben and gedogisch-petrographisohe Arbeiten 
der Expedition. Yon Dr. B. Philippi. Debar die Windverhkltniise an der 
Winterstation de« Gauss. Von Dr. Wilh. Meinardns. Erdmagnetiabhe Problem© 
and die Deatrohe Sidpolar-Expedition. Yon Dr. Fr. Bidlingmaier. Die erdmag- 
netisohen Arbeiten aaf der Kergnelen-Station. Yon Dr. K. Loyken, With 
Map and Diagram 


Antarotie— Wilkes fiend. S. American G.8. 88 (1906) : 80-32. Bnkk. 

Wilkes Land. By E. S. Baloh. 

The writer oontests the views of Captain Soott in regard to Wilkes Land. 

aj^tle Easslan Expedition. Toll. 

B.A. Imp . Be. SL Petertburg, Clau^hys^nudh. 18 (1908) : 65-94 ; 90 (1904) : 

Bapports ear les travaux de l'expedition Polaire Basse dirlgde par le Baron 
Toll ; iv.-v. ; vi. ; vli.-ix. TritA Map and Plate.. [In Hessian.] 

Pdar Begins. AretowsU. 

Projet d’nae Exploration Systdmatique das Bdgiona Polaire*. Par Henryk 
Arotowski. Bruxelles, 1905. Size 9x6, pp. 26. 


XATHIMATIOAL GEOGRAPHY. 

Latitade. Riv. G. ItaUana 19 (1905): 509-515. Loperfido. 

Misura della latitudine geograflca ool motodo del passage! in moridiano di a telle 
fomdamentali. Nota del A. Loperfido. 

Longitude Determinations. Christie. 

Boyal Observatory, Greenwioh : Telegraphic Determinations of Longitude made 
in the years 1888 to 1902. Under the direction of Sir W. H. M. Christie, k.o.b., 
Astronomer-Boy al , Edinburgh. London: Wyman & Sons, 1906. Size 13 x 10, 
pp. viii., 324, and 188. Plant and Diagrams Price 15t. Presented by the 
Attronomer-Royal. 

Orientation. G.Z. 19 (1906) : 101-105. Poacher. 

Mollers * Orientierung naoh dem Sohatten,” Die Tasohenahr als Eompass. Yon 
Karl Peueker. With Ittuttration. . Alto separate copy pretented by the Author. 

Surveying. C. Rd. 149 (1906) : 421-424. Hatt. 

Determination simultande de deux points aa moyen des oonstruotions graphianea 
k grande dohelle. Note de — Hatt. 

Surveying. 

Hydrographic Surveying : Methods, Tables, and Forms of Notes. By S. H. Lea. 
New York : The Engineering News Publishing Co., 1905. Sice 91 x 6L pp. 172 
and viii. Chart and lUuttraUon s. Prioe 8s. net. Presented by the Publithert. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Geologieal History. Finer (1906) : 93-101. Thoroddstn. 

Endnn nogle Ord om Landbro-Hypoteeen. Af Th. Thoroddsen. 

On the question of a post-glacial land-oonnection between Europe and Ai^yi^ , 

Geology. Riv. G. Italiana 19 (1906) : 542-552. Deinolli. 

Le ultimo idee intorno alle falde di riooprimento. G. Dainelli. 

G*ol®87* Chamberlin end Salisbury. 

Geology : Berth History. By Thomas O. Chamberlin and Bollin D. Salisbury. 
Vols. 9 and 9. London : John Murray, 1906. Sice 9 X 6, pp. (voL 9) xxvi. and. 

S) xii R1;d 62 4. Map. andJUutiraHont. Pleach «*) “is. ^ 
Pretented by the Publisher. 


HMunnu tnrnrm or m mm 
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jfiwS* OS Jarbcg. 19, 1904-1908 (1908) : 71-7*. ^ 

En liden did under dannalae. Af dr. Hon# Beusoh. TTYfft rffzrtnriftai ' : 
Gtophyriee. SJS. JMge Gobi. 16 (1S05) : 904-215. Memos 

A propoe d’une rdeente tentative da comparaieon entre la oansttttttfa* Interne de 
la Terre et oelle de la Lune. Per G. Simoons. 


Gravity. 


t oelle de la Lnne. Per G. Simoena* 

An. S l at Argentina 60 (1005): 280-801. 


Belaslone «nlla determinastone della giaviik relative fra La Plata fOsearvatolto) 
o Padova (Regio Osservatorlo). Eseguiia dal Lottie Alberto Aleeafo. 

Hydrology— Serfage Pcpylar So. Monthly 67 (1005): 678-688. HMkftoe* 

Freeh- water Springe in the Ocean. By Prof. O. H. Hitahobok, With Bap and 

Illustrations. 


AHTHBOfOGSOOBAPHT AID HX8KXAX0AL 6808118X1. 

Commercial— Cocoa, Mo*&Jy J*. Inf. Bureau Amor. Jlepubl, 88 (1906) : 812-818. 

World's Goooa Crops and Consumption, 1901-1904. 

Ethnology — Eskimo. Aforsfee G.H. Aarbog 16, 1904-1005 (1905): 42-54. Rasmussen 
En Folkovondring. Af Knud Rasmussen. 

Historical— Drake's Voyage. Statu. 

The Silver Medal or Map of Sir Francis Drdte. By Sir John Evans. (Reprinted 
from the Numismatic Chronicle , Fourth Series, vol. A) Loudon, 1906. Rise 
86 X 5}, pp. 14. Plate. Pretented by the Author. * 

Tho writer makes use of Mr. Miller Christy’s book and other descriptions of the 
modal. 

Historical— Early Travels. Pnrohei. 

Hakluytus Posthumns or Pnrohas His PilgrimeB. By Samuel Fnrobas, b.i>. 
Vole. 11 and 12. Glasgow : J. MaoLohose & Sous, 190C. Size 9x6, pp. 
(voL 11) xvL and 650; (vol. 12) xviii. and 684. Mapt. Prioe 12s. 6 d. net per 
vol. Pretented by the Publishers . 

These volumes inolude travels to Russia and Eastern Asia from Ruhrnk to the 
Jesuits in China. 

Historical— Magellan’s Voyage. Plgafetta and Robertson. 

Magellan’s Voyage around the World, by Antonio Pigafetta. The original text 
of the Ambrosian MS., with English translation, notes, bibliography, and index, 
by James Alexander Robertson. 2 vols., and index. Cleveland, U.S.A. : The 
Arthur H. Clark Co., 1906. Size 10 X 66, pp. (vol. U 274; (vol. 2) 814; (index) 
88. Portrait Faoeimile-mapt, and Illustrations. Prioe 81s. 6 d. net . [To be*' 
reviewed.] 

History of Geology. Settle. 

The Founders of Geology. By Sir Archibald Qeikie, r.B.8. Second Edition. 
London : Macmillan & Co., 1906. Size 96 X 6, pp. xii and 486. Prioe 10s. net. 
Pretented by the Publishers. 

An extension of the lectures on the same subject published in 1897, supplying a 
masterly sketch of the foundation anAdevelopment of geological science. 

■■■ emfcuih 

British Empire— Census. 

Census of the British Empire, 1801. Report with Summary and Detailed Tablet 
for the several Colettes, etc., Area, Houses, and Population ; also Population 
classified by XgeSyWegdltion as to Marriage, Occupations, Birthplaces, Religions, 
Degrees of Education, and Infirmities. London, 1906. Size 18 X 86* pp. Ixiv. and 
802. Map . Prioe to. Sd. Pretented. *• 

The total area is given as 11,908,878 square miles, and the population as 898,401,704 
(about April 1* 1901). The estimate of area for African possessions seems of doubtful 
aoonraoy noth in the aggregate and in its constituent parts, many of the figures being 
far in exoess of Supan’s (Journal, September, 1904, p. 851). 

Educational. L’Setraag*. 
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Ittftta to Travellers. Heumaysr. 

AaWIttmgsn wisseneebaftliehen Reobachtungen auf Beisen . . . herausgegeben 
* moo Dr. O. too Kemnoyor. 8 Aufl. 2 vole. Hanover ; Dr. M. J&neoke, 1906. 
Sbm9 X 6, pp. (voL 1.) xxiv. 004842,(901. ft) *ti and 880. Map and Illustrations. 
Pries (eof. 1) 25m., (w& 9 ) 24m. PrmnUd by to Publisher. [To be reviewed.] 

Silts to Travoltas. Beeves. 

Hints to Travellers, Solentlflo and General. Edited for tbe Oonnoil of the Boyal 
Geographical Sooiety by 8. A. Beeres. Ninth edition. 2 vole. Vol 1, Survey- 
ing end Practical Astronomy. Vol, 2, Meteorology, Photography, Geology, 
Natural History, Anthropology, Industry and Oommeroe, Archmology, Medical, etc. 
London s the Boyal Geographical Sodety, 1906. Sice 7x5, pp. (vol. 1) nil. and 
470, (vol 9) fill, and 286. Mapt, Diagram, and Illustration a Price 15s. a eL 
The work haa bean largely re-written, especially vol. 1, which has been adapted 
fay Mr. Beeves to modem requirements in the matter of more precise surveys. 

Hints to Travellers. Stewart. 

Active Service Pocket Book. By Lieut. Bertrand Stewart. London : Ge)e ft 
Polden, 190A Sis® 5) X 4), pp. xvi. and 420. Illustrations. Presented by the 
Author. 

Contains' many hints likely to be of uso to travelers in general os well as military 
officers. 

World. Honerieft 

The World of To-day. * By A B. Hope Monerieff. Vol. 6. London : The Gresham 
Publishing Co., 1906. Size 11 X 74, pp. viii. and 260. Maps and Illustrations. 
Price 8s. net . Presented by to Publishers. 

Tsar-Book. Haaok. 

Geographen-Kalender . . . herausgegeben von Dr. H Haaok. Vierter Jahzgang. 
1906-1907. Gotha: Justus Perthes, 1996. Size 61 x 41, pp. xii. and 664. Por- 
trait and Mape . 

A new feature this year ia the very complete directory of Societies and Public 
Institutions in any way concerning geography. The maps illustrate, as usual, the 
chief political events and explorations of the year. 

Year-Book. Settle and Benwiok. 

The Statesman's Year-Book, 1906. Edited by Dr. J. Scott Keltic, with the assist- 
anoe of I. P. A. Benwiok. London : Macmillan ft do., 1906. Sise 7ft x 6, pp. lxiv. 
and 1604. Mope and Diagram Price 10s. 6d. net . Presented by the Publishers. 
There are considerable additions to the snbjeot-matter in this edition, principally 
as regards the United States, as wall as other important new features. The maps and 
diagrams, besides illustrating the leading events of the year as regards political geo- 
graphy, show in particular the main economic features of the United States, and the 
average tariffs of the countries of the world. An ethnological map of Russia, by M. 
Aitoft, is published by permission of MM. Colin & Co. 


HEW HAPS. 

By E. A. RXBVSff, Map Curator, R.G.B. 

STOOPS. 

England and Wales Ordnance Sumy. 

Obdxahob Subvzv or Eiolaiid as id Walus : — Sheets published by the Director 
General of the Ordnance Sumy* Southampton, from Jnne 1 to 30, 1906. 

10 miles to 1 inoh 

Great Britain, printed in colours, folded' in cover or flat in sheets, 10. Price , ora 
paper. It. ; mounted on Unm, Is. 6 d» 
l-indh (third edition) 

England and Wales, with bills la brown or black, 34, 35, 39, 49, 95, 96, 107, 202, 
204, 242. Is. each (engraved). 

Towns and Country around, with roads printed in colour, folded in cover or flat in 
sheets. Gloucester and Cheltenham. Price, on paper , la : mounted on Unm, la 6 d. 
Printed in colours, folded in cover or flat in sheets, 21G, 250 Price, on paper , Is. ; 
mounted on linen, la 6d. each. * 
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Aoto.—In fatare the prim i of all the ordinary aeries ijef s mall- s o ak **9* tokmfcd 
m seaMcM 'irill be one shilling mm than the price of the mu ja*WohpatoeA Sa 
t he ceee of special maps it may occasionally be noeoMuy to varytj^se paces. 

0dneh— County Hope— (flnt revision) :— 

BrsskaeslMhir#, 8 aw., 9 ia, aw., 10 aw., 10 AW., 81 A&» AA, 87 SSL AA, 
44aa Cardiganshire, 22 aw., 86 »x f aw. Carmarthenshire, 8 *m XnsittrA 
17 aw., 24 AW., (25 ■ jl and 85 AA), 28 AW* 81 *a.,82 A A, 88 aw.,( 85 AA end 20 
8 *0i 86 aw* 44 ir.w., 48 aw* 04 B.W., 00 aw., AW* 08 AW,, 60aw* aw* 70 04 k, 
82 aw., 88 Ik, 90 m, 99 *«w., 100 as, 102 Aw* (108 AA and $08* Aw.) Ida- 
eslnihirs, 69 ab* (102 AW. and 111 aw.), 109 aw., 109 irx, 118 JM^ttiAA, 127 
8. A, 188 AW., AA, 141 AW., 142 AW* AA, AIT., 143 AW* 148 AA, IfSXJB , 104 AM 
Norfolk, 69 H.a, ah., 71 n.w v 82 aw- 90 AW., 93 aa, 96 AW., AA, 106 A* 
Bttftlk, 4 AW., 19 B.W. Warwickshire, 22 S.A, 25 AA, 26 «A, 27 AW*«1 AA, 8l 

M. W., AA, 35 AW., AW., 88 A A, 89 AK , 40 AW., AA, AA, 41 X.W., 48 ft*., 40 AW., 

N. H , AW., 46 AW., s.w* 01 AA, 02 aw. Yorkshire (First Revision of 1881 SWvey), 
289 aw* 295 aw* AW., 298 AW. 1a each. 


20-inch— County Kapc (first revision) s- 

Oamarthenahire, XIII. 5, 9, 13; XXfl 2,9, 18; XXVI. 15, XXX. 1; XXXI. I, 


2,3,4, 

xxxr 


8, 18, 14, 15, 16s XXXII. 1,2, 4, 5. 6, 7,8, 9, 1% 11, 12; 
7, 8, 9, 10, 11, 12; XXxfcr. JL I 7, 8, 9, Mil , 18; 
. 4 ; XL. 3; XLL 1, 2,8.6; XLm. 1. heA kit 12 ; 
Devonshire, XXVI 1 11 , 1 % 18; XXXVIII. 4; XXXIX. 1, 


7, 6, 9, 10, 11, 12, 18, 14, 15, 16 s XXXII. 4, i 
aaau.. 1, 2, 8, 4, 5, 6, 7, 8 

XXXV. 6,9, 10; XXXIX. 4; „ 

XXII. 1, 5. 1 a 0d. each. BemchlM, XXVlI! 11,1% 16 ; <X» 

2,4, 8, 11, 12, 16; L. 1,2, 4, 8, 9, 10, 11, 18 ; LI. 1, 5,9, 18: LXIIt 2, 4,6.7,8,0,10, 
14, 15; LXX1V. 8, 7; LXXV. 9, 14; LXXXVli. 2, 8, 4, 6, 7, 8, 10, 11,12,14, 
15, 16; XOVII. 2, 8, 4, 6, 7,8, 10, 11, 12, 16 ; XCVIH. L 5, 9 ; U V. 8, 4, % 7, 8, 

11, 12 ; OVI. 1, 9, 13 ; CXXX. 11 ; OXXXV. 12, 16; OXXXVI. 5, 6^,8. 9, 

12, 18, 14,15, 16; OXXXVU. 18, 14; OXXXVIII. I, 2, A* 4, 8; OXXXL 
5. Lincolnshire, LI. 2, 3, 6, 7, 10, 14* 15 ; LIL1.15: LIX.8, 16; LX. 14 
1, 12 , LXnt 5, 14 ; LXXV. 1, 2, 8, 6, 7, 9, 18, 15 ; LXVI. 2, 8^4, 8, 11* 12, 15, 
5,6,10,18; LXXVI. 6. Hertolk,X.1 - 1 


16 ; LXVU.1, 2,5,0,! 


UATl. 4, 0, 3, O, AA, !£, IV, 

. 10, 13 ; XXVI. 8 ; XXXVHI. 
2, 8, 5,6,7, 9.11, 18, 14, 15 ; XLIX. 12 ; L. 1, 2, 8, 9, 6, 9, 10, 11, 13, 14, 15 ; LXI. 
4, 8, 12, 16; L&XXV. 4, 8, 12 ; LXXXVI. 1, 5, 0. Pembrokeshire, IL 2,8, 6,7, 11, 
15, 16; III. 14, 15 ; VII.-1, 2, 8, 5, 6, 7, v 11, 15, 16; XII. 8, 4, 7; XIII. 1, 5. 9. 8#. 
each. IL 8 ; UL 9 ; VII. 8, 12 ; Vila. 18. U. 6d. each. Yorkahiie (Fir»t Revision 
of 1891 Survey), OOLXIV. 1, 2, 8, 6; COLXV. 1, 8, 4, 5, 6, 7, 8, 8, 10, 11. 12, 18, 
14, 15, 16; OOLXVI. 1, 2, 8, 5, 6, 7, 9, 14; OOLXX. 8; OOLXXI. 5. 8#, fowl. 
0CLXXL16. If. 6d. 

(X. Stafford, London Agent} 


Europe— Central. X. u. X. XiUtargoographieohCi Institat. 

Hypeometrieohen Ceberelcbtekarto von Mittol-Europa. Scale 1 : 750,000 or 1 inch 
to il'8 etat. miles. Sheets: Q-7, Banjaluku; G-8, Cattaro; H-7, Orsova; H-8, 
Skoplje. Vienna : E. u. E. Milit&rgeographisohes Iostitut, [1906]. 

Europe — Central . X. Freuisisohe Landseaufnahme. 

Ueborsichtskarte von MitteleuropA Bearbeitet In der Eartogr. Abtellung der 
Egl. Prouss. Landesaufuahme. Scale 1 : 800,000 or 1 inch to 4*7 slat, miles. 
Sheets: Berlin; Stralsund. Berlin: E. Preussisoho Landesaufuahme, 1905. 
Price 1.50 mark sack sheet. 


Iceland. Thoroddsen. 

Geoloeisohe Karte von Island. Von Th. Thoroddson. Seale 1 : 750,000 or 1 inch 
to II 8 stat miles. Petermanne Mitteilungen , Erganzungsheft, Nr. 158, Tafel A 
Gotha : Jnetus Perthes, 1906. Preeented by the Publisher. 

A general geologioal map of Ioeland to accompany the second part of Dr. Thorodd- 
■en'e account of the ctruoture of the island forming Ergdnsungsheft, Nr. 158 of 
Petermanne Mitteilungen . 

Portugal. Servigo do Estado Haler, IlsboA 

Carta Itineraria de Portugal. Scale 1 : 250,000 or 1 inoh to 8*9 etat. miloA Sheets 
6-12. Lisbon : Seryi$o ao Estado Malor, 1908-1905. 

An outline map, without hills, showing reads and railways. By meags of the 
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co km and symbols employed, it if possible to ascertain at a glance the style of read 
between two places, while figures indicate the distances. Telegraph and postal stations 
are also indicated Whon complete the map Will consist altogether of twelve sheets, 
of whieh.eoven are already published. 


Dutch last Indies. Stemfoort and Sisthoff. 

Atlas der Nederlandsehe Besittlngen in Oost-Indie, naar de neiws Oronnen samen- 
gesteld en aaa de regeering opgedrhgen door J. W. Stemfoort en J. J. ten Siethoff, 
Kapiteins van den Generalen staf van het Nederlandsoh-Indisoh leger. Gerepro- 
dnoeerd, op last van het Departement van Kolonien, aan de Topographiaohe 
Inrichting te *s Gravenhage, onder leiding van den Directeur 0. A. Bokstein. 
Sheet S (new edition), Ooswava. Seale 1 : 500,000 or 1 loch to 7*9 stat miles. 
The Hague ; Topographlsche Inrichting, 1906. 

Indian Oovernment Surveys. Surveyor-General of India. 

Indian Atlas, 1 inch to 4 miles. Sheets : 5 s.b., parts of districts Bannu and Dora 
Ismail Khan (Punjab), additions to 1905. 16 s.b., parts of districts Dera Ismail 
Khan, Dera Ghasi' Khan, Mianwali, Montgomery, Shahpur, Muzaflhrgarh, and 
Jhang (Punjab), additions to 1900. 21 n.u., parts of TJdaipnr, Jodhpur and Slrohi 
(Bajputana Agency), and of ldar, Dauta, and Palanpur, Native States (Bombay 
Presidency), additions to 1002. 40 s.w., parts of districts Bel gaum, Batnagiri, ana 
Satara, Native StatoB of Kolhapur and Southern Maratha and Satara Agencies 
(Bombay Presidency), additions to 1008. 40 s.n., parts of districts Beigaum, 
Bijapur, Satara, and Sholapur, and States of Kolhapur and Southern Marath*. and 
Satara Agencies (Bombay Presidency), 1005. 41 s.w., parts of districts Beigaum 
and Kanara, Savantvadi State, and Kolhapur and Southern Maratha Agenoy 
(Bombay Presidency), and of Qua (Portuguese Territory), 1905. 49 s.b , parts of 
districts Gurgaon and Delhi (Punjab), Meernt, Bulondshanr, Muttra, Aligarh, and 
Moradabad (U.P. of Ana ana Oudh), additions to 1904. 50 «r,n , ports of distriots 
Agra, Aligarh, Etah, Muttra (U.P. of Agra and Oudh), and Gurgaon (Punjab), and 
States A1 war and Bharatpur (Bajputana Agenoy), additions to 1904. 90 N.w.^parts 
of districts Mandla and Bilaspur (O.P.), States of Bewah (O.I. Agency) and Onang 
Bhakar (Bengal), additions to 1905. — India and aajaoent countries, scale 
1 : 1,000,000. Sheets : 87, parts of the Andaman and Nicobar Islands, 1905. 92, 
parts of Assam, Burma, and China (Yun-nun Province), 1905. 95 and 96 (pro- 
visional issue), parts of Burma and Siam, 1905. 100 (provisional issue), parts of 
Tibet and China (Yunnan and Scohuan Provinces), 1905. — Mysore, 1 inch to 
16 miles, additions to 1905. — Mysore and Coorg, 1 inoh to 16 miles, additions 
to 1905.— Assam, 1 inoh to 82 miles, additions and oorreotions to 1905. — 
Lnlitpur subdivision, Jhnnsi District, 1 inch to 5 miles, 1905.— United Pro- 
vinces of Agra and Oudh, 1 inoh to 8 miles : Allahabad district, corrected to 
1905 ; Fraukbabad district, corrected to 1905.— Bengal, 1 inoh to 8 miles : Darjeel- 
ing district, corrected to 1901 ; Noakliali, corrected to 1903. — Map of tho country 
10 miles round Caloutta (Fort William), 1 inoh to a milo, additions to railways to 
1903. — Northern Frontier Survey, 1 inoh to 4 miles. Sheets : 9 n.l., 14 n.w„ s.w. t 
s.b , 15 n.b., 21 s.w., 22 N.w., n.k., SB., Tibet, Season 1904-05, 1905.— North- 
Western Trans-Frontier Survey, 1 inoh to 2 miles. Sheets : (Third edition), 432, 
parts of Afghanistan, Mohmand Country, Dir and Swat Agency, and district 
Peshawar (N.W.F. Province), Seasons 1868-98, 1904. 459, parts of districts Dora 
Ghasi Khan, Mianwali, Muzaflhrgarh, and Derajat Frontier, Seasons 1884-85, 

1887- 88-96, additions to boundaries to 1908. — North-Eastern Frontier Survey, 1 
inch to 4 miles. Sheets: 6 ir.w., n.k., s.w., s.b., Tibet, Season 1904-05, 1905. 

7 m.w., Tibet (Ohumbi Valley only), Season 1904-05, 1905.— South-Western Asia, 

1 inoh to 4 miles. Sheet 73 s.e., part of Persia (Fars) 1905.— South-Western Asia 
Survey, 1 inoh to 8 miles. Sheet (3rd edition) 78, parts of Porsla and Arabia, 
1905. — Assam Survey, 1 inoh to a mile. Sheet 29, parts of distriots Garo Hills. 
Kamrup and Khasi, and Jaintia Hills (Assam), Season 1866-69, additions and 
corrections to 1903, 1905.— Bengal Survey, 1 inoh to a milo. Sheets: 186 (2nd 
edition), parts of distriot Singhbhum ana Mayurbhanju State, Seasons 1859-61, 
1863-64, 1905 ; 422 (preliminary edition) and 423, distriot Chittagong, Season 

1888- 93, 1904.— Hyderabad Survey, 1 inoh to 2 miles. Sheets 100, 101, 124, and 
125, port of Koyalkanda Ciroar (Nisom’s Dominions), Seasons 1821, 1824, 1825, 
1829, 1880, 1833, 1901.— Bombay Survey, 1 inoh to a mile. Shoots : 121, ports of 
distriot Ahmodabad, Baroda State, and Mahi Kantha Agenoy, Season 1877-78, 
additions to railways to July, 1909, 1905. 155, parts of district Surat, Baroda 
State, end Rewa Kantha Agenoy, Seasons 1879-81, additions and oorreotions to 
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1896, 1606, 181, Mrtc of the Panoh Mahals district and of the Kafctim 
Agenoy, Season* 1882-88, 1888-84, additione to rail way* to Ifadh, 1901 281, 
parte of dlstriots Poona and Ahmeanogar, Season 1878-70, additions and cameo- 
tiona to boundaries to December, 1904, 1905. 286, part of district 6«Ap% Season 


corrected to October, 1908, 1905.— Burma Surrey, 1 inoh to a Wile. Sheets : 168 
(3rd edition), parts of districts Hesiods, Proxne, and Tharrawaddy, Seasons 1882-85, 
1898-99, 1901-02, 1905. 548, part of district Meigui, SeaSou 1881-92, additions 
to bonnderies to 1985.— Central India and RWnutana Sumy, I Inoh te a mile. 


Sheets: 218, parts of States Gwalior, Jhobua, 1 


Agency), Season 1879-80, additions and _ 

States Gwalior and Dhar (O.l. Agency), Season 1878-79, ed&mcps and corrections 
to September 1908, 1905 ; 269, parts of States Gwalior, IndomfOX Agenoy), Udai- 
pur, Jnalawar and Kotah (Bajputana Agency), Seasons 1878-76, addition* and cor- 
rections to 1908, 1905 ; 800, parts of States Gwalior, Indore, Khilchipnr and Tank 
(O.I. Agency), Jhaiawar end Kotah (Bajputana Agency), Season 1873-74, additions 
to 1905. 803, parts of States Gwalior, Indore, Dhar, and Dowse (0.1. Agency), 
Season 1877-78, additions and corrections to 1904, 1905. 888 (2nd edition), parts 
of States G waller and Khaniadhana (OX Agency), and district Jhansi (United Pro- 
vinces), Seasons 1859-61, 1869-71, 1895-96, 1897, 1905 ; 680 (2nd edition), parts of 
Gwalior State (O.I. Agency), Sanger District (C.p.\ and Jhausi District (U.P.), 
Seasons 1858-57, 1864-65, 1870-72, 1895-96, 1905. 401 (2nd edition), ports of dis- 
tricts Jalaun and Jhansi (U.P.), and States of Gwalior, Indore, and Dstia (0.1. 
Agenoy), Seasons 1852»-61, 1862-68, 1888-90, 1905; ^(MedithmXfi^^ 1 ^ 1 * 
Samthar, and Ozohha States (Bundolkhand, OX Agency) and district Jbtdpl (U.P.), 


dans Sumy, I Inch te a mile. 
Ipnr All, iobat And Indore (OX 
ms to imlm. 245, parts of 
78-79, additions and corrections 


ralior and Dhar (O.l. Agency), Season 1878-79, additions and corrections 
iber 1908, 1905 ; 269, parti of States Gwalior, IndomfOX Agenoy), Udai- 
war and Kotah (Bajputana Agenoy), Seasons 1873-76, addition* and cor- 


Soasons 1862-63, 1888-90, 1 905.— Madras Survey, 1 inoh to a mile. Sheets : 4i, x 
of districts Ohitaldxoog and Shimoga (Mysore)^ Season! 1881-82, additions and ooi 
tions to 1904, 1905. 71, ports of districts Ohitaldroog cpid Ttunkur (Mysore) 


Bellary (Madias), Season 1861-82, additions and oorreotions to 1903, 1905.— Pwtfab 
Survey, 1 inch to a mile. Sheets ; 81 (2nd edition) parts of districts Peshawar and 
Kohat, Khybor Agency (N.W. Frontier Province), and Attook (Punjab), Seasons 
1877-78, 1881-88, 1900, 1905. 96, part of district Multan, Season 1908-04, 1905. 
97, ports of district Multan and Bahawalpur State, Season 1902-04, 1905. 174 
(preliminary edition), part of district Montgomery (Bari Dosb), Beasan 1902-03, 
1905. 194 and 207 (preliminary edition), port of district Lahore (Bechna Doab), 
Season 1902-08, 1905. 222, parts of districts Lahore and Amritsar (Bari Doab), 
Season 1902-03, 1905. 806, district Kangra (Kullu subdivision). Seasons 1896-97, 

1900- 01, 1905.— Sind Survey, | inoh to a mile. Sheets : 81, 82, 99, and 100, dis- 
trict Sukkur and Khairpur State, Season 1901-03, 1905. 88, 84, 101, and 102, 
Khairpur State, Season 1901-02, 1905 ; 112 and 113, district Sukkur, Season 
1902-08, 1905.— Sind Survey, 1 inoh to a mile. Sheets : 7, district Lorkhonu, Season 

1901- 02, 1905. 60, districts Larkhuna and Sukkur and Khairpur State, Seasons 
1892-93, 1900-01, 1905.— United Provinces Survey, 1 inoh to a mile. Sheets: 41 
(2nd edition), parts of States Gwalior, Khaniadhana, and Orohhu (G.I. Agency), 
and district JhauBi (U.P. Agra aud Oadli), Seasons 1856-57, 18G8-70, 1888-90, 
1895-96, 1905. 42, parts of States Gwalior and Khaniadhana (O.l. Agency) und 
district Jhansi (U.P.), Seasons 1859-61, 1869-71, 1895-96, 1897, 1905. 44, parti of 
Gwalior State (O.l. Agency), Saugor district (O.P.) and Jhansi district (U.P.), 
Seasons 1856-57, 1864-65, 1870-72, 1895-96, 1905. 56a (2nd edition), parts of dis- 
tricts Jalaun and Jhansi (U.P.), and Statos of Gwalior, Indore, and Datia (C.l. 
Agency), Seasons 1852-61, 1862-68, 1888-90, 1905. 57 (2nd edition* parts of Datia, 
Samthar and Orohha States (Bondelkhand, O.l. Agency), and district Jhansi (U.P.), 
Seasons 1862-68, 1888-90, 1905. 60 (preliminary eiMon), district Jhansi, Season 
1895-97, 1904.— Assam. Index map showing scales of pshlioation, scale 1 inoh to 
50 miles. Preeented by the Secretary of State for India through India Office, 


AJBI0A. 

Egypt. Survey, Department, Cairo. 

Map of Giiga Town. Soale 1 : 1000 or 69*4 inches to a stat. mile. 6 sheets. Cairo: 
Survey Department, 1905. Presented by the Direetor-Qeneral, Survey Department, 
Gnfro. 

German Bast Africa. Visit dir Burgt. 

Origiualkarte der Route von Mwansa naoh Usobirombo iu Deutsch-Ostafrika, 1908. 
Von J. M. M. van der Burgt. Soale 1 : 200,000 or 1 inoh to 8*2 stat, 
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Petemanm MitteQungen, Jahrgang 1906, Tafel 10. Gotha : Justus Perthes,. 190$ 
Fmm Why ike Publisher. 


AMERICA 

BsaaCL International Botmu of the Amerioan Republiss. 

Brasil bom official and other sources. Prepared in the International Bureau of 
the American Republics: Williams 0. Fox, Director. Scale 1 : 4,752,000 or 1 Inch 
to 76 stah miles. Washington : International Bureau of the American Republics, 
1005. Presented by the International Bureau of the American Republics 
The commercial maps to which series this belongs aooompauy the reports published 
by the U.S. International Bureau of American Bepublios. They are all mndlar in 
style, and contain much useful Information, specially concerning means of communica- 
tion, navigability of rivers, mining districts, etc. The present is a general map of 
Brasil, printed in colours, with the special information shown by various clearly denned 
symbols. The extreme points to which the principal rivers are navigable are shown 
by letters, and in cases where the river is not navigable from its mouth, the point at 
wnioh navigation begins is also shown. In appearance the map is decidedly rough, 
but the information contained is valuable. 


Brasil— Hinas Qexaes. Ghrookatt da 8i and Thompson. 

Mappa do Batado de Mines Geraes oontendo os do Bio do Janeiro, Hipirito 
Santo e S. Paulo. Organieado por J. Ohrockatt de Si com a oollaborag&o de 
Eduardo A. G. Thompson. Scale 1 : 1, 00i,>, 000 or 1 inoh to 15*8 stat. miles. Bio 
de Janeiro : Laemmert e Oia, [1905]. 

This map has been compiled bom documents famished bt the Brasilian Ministries 
of the Interior. Marine and Agriculture, and Public Works, in addition to many 
other souroes of information, including the various mining departments and officials of 
the oountry. Much of the area it represents is very imperfectly known, especially in 
the northern apd western parts of the map, and a great many of the river courses and 
mountain ranges, as laid down, oan only be taken as approximate. It is a large map, 
measuring 45 by 56 lnohfcs. 

A special plan is given, as an inset, of tho mining centre of Ouxo-Preto. 

Canada. Dept, of the Interior, Ottawa. 

Sectional map of Canada. Soale 1 : 190,080 or 1 inoh to 8 stat miles. Sheet 23, 
Emerson, revised to January 16, 1906. Ottawa: Department of the Interior, 
Topographical Surveys Branch, 1906. Presented by the Canadian Department of 

Chile. Pstermanns GeOgraphlsshe Xitteilungen. 

Die Skyring- und Otway-Buchten an der Magalh&es Strasse. Naoh den Auf- 
nahmen der Ohiienisohen Marino im Jahre 1904. Soale 1 : 750,000 or 1 inoh to 
11*8 Stat miles. Peterman mi Mtiteilungen, Jahrgang, 1906, Tafel 11. Gotha: 
Justus Perthes, 1906. Presented by the Publisher. 


AUSTRALIA. 

Surveyor-Csneral, Queensland. 
Queensland Soale 1 : 2,584,400 or 1 inch to 40 stat miles. Brisbane : Survey 
Offloe, Department of Public Lands, 1906. Presented by the Surveyor-General of 
Queendaiwl. 

A general map of Queensland in black and white only, showing, amongst other 
information, maiu tracks and roads, railway and telegraph lines, Government arteshm 
bores, Government banks, and pastoral stations. 


enrzBAL. 

World. Bartholomew. 

Atlas of the World’s Commoroe. A new series of maps, with descriptive text and 
diagrams, showing products, imports, commercial conditions, and eoonomio statistics 
of the countries of the world. Compiled bom the latest official returns at the 
Edinburgh Geographical Institute, and edited by J. G. Bartholomew, t.b.s.b, 
f.r.g.6. Tart v. London : George Noumea Limited, [1906]. Price 6 d. net each 
part. Presented by the Publisher . 

This part oontains the following {dates of maps and diagrams, with' the usual 
accompanying text: (118) Wool supply; (114, 115) Wool-growing countries; (116) 
Wool statistics; (129) Steel production; (130, 131) Goal-mining countries; (132) 
Goal supply. There is the usual continuation of the list of commodities of com • 
meroe, which extends, in this case, from M gutta-percha ” to M leather." 
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Nemtahra Grind ms nenbearbaiteten and 
100 Kavtenauf 200 Mien mitll 


Hand-Atlas. 100 Kavten auf 200 Mien ait 100 Hebeakarlsa in K( 
eintm alphabettsehen Verseiohnls mm la Atlas vortanmandim M»mCi 
000,000 frameu enthalteud) herausge&ebeu ** Janos f 1 tert&arf 


900,000 Nameu enthaltend) ben 
Anstalt in Goths. Lieferongen 
COfth jXHt 


enthaltend) herausgegeben too Justus Pertheaf ON 
fc. Lieferongen 8-8. Goths: JArtus Perthes, 1900. 


CKAVT8. 


Admiralty Charts. 

Charts and Plans published I 
May, 1906. Pmmte&bytim 


Admiralty, daring 


= 1*4 
i = 0*52 
f0*49\ 
-\2*25/ 
i « 2-5 

i e 2*0 


North tea. Ger many -Lister deep. 2a 
Norway Tidtta to Donna (outer approaches), Including 
Hnsvar and Gftttyor fiords 8s. 

Norway TiOtta to Ddnna (inner fiords), including Yolkin and 
Leir fiords. 8i. 

Norway Lyngymr to Yarhohnen. 8s. 

Germany .-—Kiel bay. 8s. 

Africa, west odasi Manna river to Junk liter. Plans:— Gape 
Mount bay, Monrovia bay. 8s. 


Bay of Blngal, Andaman islands :— Stewart sound. 8s. 
China, east coast Approaches to Amoy harboufr. As. 
China, north-east coast Tea Tsui head to Shitau bay. 


= 1*0 China, north-east eoast Tea Tsui head to Shitau bay. 4s. 
_|5j97} Jajai^Nagasaki harbour. Plan Approach to Mitsubishi 


627 Africa, west coast fit Paul de Loanda to Great Fish bay. 

Plan added :— Farta bay. 

2284 m = 145 Plans of anchorages on the west ooest of Sumatra. New plan 
Slnabang bay. 

1289 m a 4*5 New Guinoa, Hall sound. Yari Yari anchorage. Plan added :— 
Fyfe bay. 

(/. D. Potter, Agent.) 

Oharts OsnssllsA 

Vo. Osnotlitd by Vo. 

2117 Germany. Kiel bay, Als\New ohart. 
sound. / Kiel bay .. ......... . 2117 

1868 Africa, west ooast) 

Sherbro island to Cape/ 

Mesurado. Plan on this I New ohart. 

sheet Cape Mount river. 1 Manna river to Junk rlvor. Plans: — Cape 

1864 Africa, west coast. Cape I Mount bay, Monrovia bay 2478 

Mesurado to Baffa bay. Plan] 
on thisiheet : — Monrovia bay. / 

1767 China, east oosst. Amoy \New ohart. 

harbour and approaches. J Approaches to Amoy harbour .... 1767 
1156 Flans on the north coastlNew chart. 

of China : — Coohran landing, i Tau Tsui head to Shitau bay .... 8554 
2415 Japan. Approach to\ 

Nagasaki harbour. Plan on « • . 

thU _ .heet:- Approach to Pl.» • A 


Plans Cap 


dry dock. 
2815 Japan, 
bour. 


Nagasaki bar- 


New ohart 

> Nagasaki harbour. Plan : — Approach to Mitsu- 
bishi dockyard 2815 


Oharts that have received Important Oorrtetloas. 

No. 1872, North sea:— Calais to the river Schelde entrance. 1128, Sardinia * — 
Ports in Sardinia, Ports Conte and Alghero, Port Alghero, Port Torres, Gulf of 
Oristano, Arbatax road. 8119, Afrioa, north oosst Alexandria harbour. 566, 
Iceland Eastern portion. 2978, Iceland I Sigle fiord to Niardvig. 19, South 
America, east eoast:— Santos harbour. 887, South America Magellan strait:— 
Higiiih, Crooked, Long, and Sea reaches. 681, Chile:— Smyth channel from 
south entrance to Fortune bay. 704, Madagascar — Nosi Shaba to Moramba hay, 


W9 
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lajfodtog Narendri boy. 2577, Philippine islands Between 8ft. Bemacttno 
WWKTVtimite. 2981; Philippine islands :~flen Pete bay to Lumkati islands, 
kwlttding Joanioo strait fiSiT Philippine islands :—Northern portion of the 
Mami of Luson, with Bashi and Balutane channels, 1477, Mew Guinea:*- 

(J. D. Fetter, Agent) 

IndUn OoMn .ad Ked 0m. XatMNltglMl Oflot, 

Pilot ChMt of the Indian Ootn north of IIP & lat. and Bad Ban for July, 1900. 
London: Mateorolsgiissi 001m, 1906. Price id. Preemted by the UeteMogteci 
Office, 

Worth Atlantia and Kaditananaan. Kataoroja^aal OOaa. 

Pilot Chart of tha North Atlanta and Mediterranean for July, 1900, London : 
Meteonlogtaal Office, 1900. Price M. PntenUd by the Meteorological Office. 

Month PaoiflOa TT.8. Hydrographis Ofloa. 

Pilot Chart of the North Pacific Ooean for Jhlv, 1906. Wc^in^T^ U.8. 
Hydrographic Office, 1906. Premted by the UA. Hydrographic Office. 


Bombay Pmldenoy. 


FH0T06RAPHI. 


▼arley. 


Seven phcilomphe of the Bombay Presidency, taked by F. J. Varley, Esq., k.a. 
Presented by Jr* J» Varley , Beg., M»A. 


Farther oontrlbntiona to the Society's photographs of Ix^dia by Mr. Varley, who has 
ahpeadv presented many others The views of the rook temples are wortby'of special 

(1) Book temple at Harisobandagad, Ahmednagar distriot; (2) Peak of Haris- 
ehandagad; (8) Temple on Western Ghats ; (4) Forest soene in North Kana?a; (6) 
Temple cm theGodavori, Nasik ; (6) Bath or processional oar ; (7) Fort gates, Sendwa, 
Holkars* territory. 


last Africa. Behrens. 

Forty photographs taken by Lieut. T. T. Behrens, b.b., on the Anglo-German 
Boundary purvey In Best Africa. Presented by Lieut. T. T. Behren^BM 
Lieut. Behrens was one of the British members of the Anglo-German Commission 
for delimiting the boundary between British and German East Africa. During his 
stay in the oonntry he took many interesting photographs, oopies of which he has 
presented to tke Sooiety. Boms of them are extremely good, ana the subjects are well 
seleoted. 

(1) Panorama of Lake Jipe; (2) Lolgoroesien mountains from Mbarai; (8) Mbarai 
and Lolgorossien mountains; (4) transport donkeys, Mbarai; (5) Langara Loriga 
from foot of KiUmaitfaro; (6) Ford. Tsavo river ; (7) Souroe of the Tsavo river; (8) 
Tsavo river ; (9) Dum palms and thorn bush, Tsavo river ; (10) Ongelea hills’; (11) 
Masai men and boys; (12) Young Masai men , (18) Masai children ; (14-16) Fixing 
beehivo to Baobab treo,Taveta; (17) Wateita porters; (18) Obala lake; (19) Bufu 
river ; (20) Native garden in the Runt swamp ; (21) In the Pare hills , (22) Bohagein 
in the Usambara hills , (28) Forest in the Usambara hills ; (24) View from Bohagein 
towards Jipe; (25) View east from Bohagein ; (26) Gamp under the forest, north side 
of Kilimanjaro ; (27) A typical grass Are. (28 and 29) Kilimanjaro from the north- 
west. (80) Kilimanjaro from the north; (81) Kilimanjaro from the north at sunset ; 
(82) Oldonyu Bok ; (88) Melawoni ; (84) Kibo from Endoinet ; (85) Kimawensi from 
Bndoinet , (86) Kilimanjaro from the north-east ; (87) Kibo and Klmaw&zi from 
the north-east; (38) Kibo and Kimawensi from Naduyatui; (89) Kimawenii and 
“ Terminal ” beacon from Laitokitok ; (40) Kibo from Tateta. 


NJB.— It would gfrnffiy add to tha value of tha oollaoMon of Fhoto- 
grapha which haa bean eetabllahed in thp Map Boom, if all the Fellows 
of the Society who have taken photographs during their travail, would 
forward oopiaa of them to tha Map Curator, by whom they will be 
acknowledged. Should the donor have pnrehaaad tha photographs, ft 
will be naafol for raforanoa if tha name of tha photograph** and hia 
addraaa are given. 
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RECENT « | m AND RXPMRAtlON W jftmN.* 

ByflMMkel 8b HMKStT HoMAHOb f X, 0 iMmOA l 

I had the honour of addressing fhhpSooieiy siaotly nine yean ego. 
when I reed e peper on “The Southern Borderlands (^Afghanistan.**! 
That peper described the geographical wor^^f thd^Baluoh- Afghan 
Boundary Commission, of wmohl have been in charge, end which, after 
some two yean* labour, had demarcated the boundary between Indie 
end Afghanistan frop fbejfimnnl rim to Ani^iJaafcneo of 800 
milee. That bonndbjydfN^Mlril »* the toy Wf http* peak of 
the Koh-i-lCsUk-iftNt ^mtaffl, whifth enjeps the pppd distinction 
of being a point whlwe wife empires meet, i.e. India, Terete, and 
Afghanistan. This same mountain forma the starting-point of my 
present paper. 

In my fanner. j*gj£t I described the Bslnohistan desert, with its 
barren mountain ranges, old voloanyes, and midp areas of gravel plain 
and sandhills. To-night I will endeavonr to give yon some descrip- 
tion of Seistsn, which is situated to the north-west of that country. I 
may note that* it lies half in Afghanistan and half in Persia, and is 
about halfway from the Bnssian-Turkestan border and the Persian 
gulf. It is unnecessary, I know, to mention these details to an audience 
of the Geographical Society; but I am so often asked by kind friends 

* Bead «t the BoyalGeefmphlesl Society, April 9 sad May II (B aoO asA Do p —t- 
1906. Map, p. 311 

t “Tbs Southern Borderlands or Aignsnhtan,” by Osptain A. H. MeKahon, oxa. 
W “* the Boysl Qeognpbiaal Society, February 22, 1897. Pages 228-418, A» 
frapWeei Joarsai, toI t. 

Not. m.— Smrnnsn, 1906 .] 0 
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M TBbetaus and how I got on with the Chinese, that I 
pft mftMefctiy oompelled to suspect that the position of Seistan is not 
SfalwBy known as it should be. 

lAWa is a oountry with a very ancient history and a great past 
nUl'tVUdi my dwelling long on its past history. For that I mtast 
ffjfcr fou to the many ancient Zoroastrian, Greek, Arab, and Persian 
^gjkftorians who have Written about it Among modem writers on this 
subjeot, two members of this Sooiety have attaohed great importance to 
Seistan, i.e. the late Sir Henry Eawlinson and Lord Corson. The 
latter has devoted a very valuable chapter to this oountry in his monu- 
mental work on Persia. Sir Henry Bawlinson, when President of this 
Sooiety, read a paper on Seistan * in January, 1878, thirty-three yens 
ago. He reviewed the ancient history of the oountry, and, with the aid 
of the then reoent geographical researches of General Sir Frederic 
Goidsmid, who had just returned from a mission ef arbitration in 
Seistan, and who communicated the results of his explorations there in 
a paper to this Society,! endeavoured to identify the various places 
famous in ancient Seistan history with the old ruined rites brought 
to notice by Sir Frederio Goidsmid add 1 members of his mission. That 
paper will be found of the utmost value and importance by any one who 
takes up arohmologioal research in Seistan. It shows profound know- 
ledge of the ancient historians, and is a masterpiece of dose and accurate 
reasoning. After years of careful work in the oountry, we have found 
but little to oorreot, and have been able to definitely confirm moot of the 
conclusions he arrived at. 

Seistan is the birthplaoe of the legendary history and romance 
of Persia. Here is said to have lived the greatest mythical hero of 
pest ages, the mighty Bnstam, w^ose victories over demons and 
dragons, end the armies of the we^ end north, end even distent China, 
e st a blish ed the power of the AoHosmenian dynasty. Seistan, too, was 
the home of Kai, or Kaikobad, the founder of the great Eayani or 
Aohmmenian dynasty, whioh gave the world the line of kings, Cyras, 
Darius, and others, who shaped the destinies of the whole world. 
Alexander the Great visited Seistan on his way to India in 880 B.O., 
and part of his army returned through that oountry. His historians 
apeak highly of the civilization of the oountry, whioh was then oalled 
Drangiana, or Zarangiana. 

Then oame the Sakoe, or Soythians, who, although they only held 


• “Notes on Seistan,” by Major-Grnentl Sir H. G. Bawlinson, k.ob. President 
B.G.B. Rood January 27, 187a Vide Journal of the Royal Geographical Society, Yol. 
U, 1878, pp. 272-294 

t “ Jonrney from Bandar Abbas to Method by Seistan, with Some Aoeonnt of the 
Lastaamed Province ” Journal of the Royal Geographical Society , vol. 48, 1878, pp. 
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Stakm 9m • «k«rt tia»,y*t left {a It » bating tank of tttar (ftp 
in the farm of ita pnaent name, for Setae* fa only ifa* latwr pta «t 
Srgiatan, eat that of Sakaetan, or ot mntry o t the Scythian** n* 
Soythiooe ware tented out about 379 x.d. Xko Arabatovmlad end 
ooaqnared the oonntrjr in the 87th year of the Hagira, «.«. about 
668 iuD., and held it for many oentnriae, 

Up to about the tenth oentnry Seiatan waa a very riah. fM pm wfft 
and oivillaed country; bnt ita wealth brought ita ew» psulahmant, for 
from that time it formed the victim of a hmy aaooaaatai gf danwtatiag 
oonqneata by devouring horde* Mehmad of Qhaanl, Jteaghta Khea 
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Timnrlane, Nadir Shah, and others conquered it, and left it a more and 
more impoverished and strioken oountry. 

Timur, on his first inroad into Seistan, was repulsed, and he himself 
reoeived an arrow-wound, from which he got His name of Timurlane, 
or Timurlang, t e. Timur the lame. He vowed he would return and 
take a blooily revenge, and he carried out his threat only too well. He 
devastated the whole oountry, and put the inhabitants to the sword. 
Zaranj, the then capital of the oountry, made a gallant defence, but 
in vain. The skulls and bones lying in large numbers in the old ruin 
of Zaranj, now oalled Zahidan, testify to this massacre to the present 
day. To Timur or his son Sh ah Rukh is ascribed the crime of destroy- 
ing the dams and weirs of the Helmand, on which the irrigation of the 
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oOfthtr y depended, and from the destruction of which the country has 
*W*U* recovered. 

The ancient Ksyani family, who olaim desoent from the original Kai, 
the founder of the Aohoemenian dynasty, have made spasmodic attempts, 
in their long rule over the oountry in reoent centuries, to restore the 
prosperity of the oountry, but in vain, and they, like their country, 
have gradually deolined in prosperity and importance. Only a few 
members of this ancient family now survive in Seistan, and they are in 
very impoverished oiroumstanoes. 

In succession from Nadir Shah, Seistan came, in 1747 A.D., into the 
heritage of Ahmad Shah the Afghan, and for the first time found itself 
under other than Persian dominion. Afghan rule in the country lasted 
over one hundyift, years, but was never more than nominal, and the 
Persians, taking ^advantage of intrigues between the rival local factions 
of Seistan itself, began to extend their influence over the country, and 
in 1866 occupied a portion of it with troops. The dispute which ensued 
between Afghanistan and Persia over this proceeding led to its being 
referred to the British Government for arbitration, and General Sir 
Fred. Goldsmid, who visited the oountry as arbitrator in 1872, laid 
down a boundary-line through Seistan. This settlement formally 
perpetuated what the course of looal events had already brought about, 
«'.*• the division of Seistan between Persia and Afghanistan, and anoient 
Seistan thenoeforth ceased to possess any individual national existence 
as an undivided whole. 

Sir Frederio Goldsmid related his experiences of Seistan before this 
Society in 1878, and I need not repeat what he said. Suffice to say 
that he was greatly hampered in his work by the obstruction and 
hostility of the Persian Commissioner and the Persian governor of Seistan. 
His movements were restricted, objections were raised to his flying the 
British flag in his oamp, and difficulties of all kinds were plaoed in his 
way. He and his mission, after making all snob inquiries and surveys 
as were possible during a short stay in the country under these very 
unfavourable oiroumstanoes, proceeded to Teheran, where the award 
was delivered. That award laid down on paper a boundary-line 
giving one portion of Seistan to Afghanistan, and the rest to Persia. 
From the Band-i-Seistan northwards to the Naizar or reed-beds on the 
HAmun shore, the main bed of the Helmand was defined to be the 
boundary. 

The main ohannel of the Helmand then ran dose to NAd i All, and 
thenoe northwards in almost a straight line. Later on, however, in 
1896 it suddenly took a new course to the west of the old ohannel, 
along what is now oalled the Rud-i-Pariun. This in oourse of time 
led to disputes, for doubt arose as to whether the old or the new main 
channel was the boundary. Matters became still farther complicated 
by disputes over the distribution of the water of the Hdmand river, 
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on which both countries depend for their cultivation. Tha British 
Government wee again called upon to arbitrate, and I was deputed, 
with a large well-equipped mission, to proceed to Seiataifc and arbitrate 
upon both the boundary and the water disputes. We left Quetta early 
in January, 1903, and returned late in June, 1905, after a stay of some 
two and a half years in Seistan. We thus had ample opportunities of 
carefully studying the country, and 1 will give you t<Hright some of 
the results of our observations. 

I first invite your attention to the map of Seistan. We found, on 
our arrival, the existing maps inaccurate and somewhat misleading, and 
also full of blank spaces showing unsurveyed tracts, some of which had 
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never been visited or seen by Europeans. Hr. Tate, the survey officer 
of our mission, and his able survey staff made complete new surveys of 
the whole oountry, both on a scale of 4 miles and 1 mile to the inch, 
and we filled up one after another all the unsurveyed blanks in Seistan 
and the surrounding country. No less than 38,000 square mites were 
thus surveyed, and the difficulties and dangers attending this task will 
be illustrated by what X will tell you liter on. 

The Seistan of the present day has an area of about 7000 square 
miles, of which 2847 square miles are in Persian and 4159 square 
miles in Afghan territory. The extreme fertility of the soil and the 
abundance of water for irrigation make Seistan a very rioh oountry in 
the matter of agricultural products. Its population is about 205,000, 
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jritt the country, even with the lazy, happy-go-luoky methods of the 
j p g— o nt day, furnishes a very large amount of grain and food-supplies in 
excess of local requirements, and it could, of oourse, be made to furnish' 
*er^ much more. Under improved government, Seistan oould, with 
Wt little trouble, be made into a second Egypt It was so onoe, and 
could become so again. If I deal to-night chiefly with the deserted 
portions of Seistan, I beg you not to forget the extent and richness of 
the inhabited portion. 

With the exception of those portions of the oountry whioh consist 
of high barren plains, covered with a thin layer of gravel, and the 
cliffs which fringe those gravel plains, and in places the shores of the 
Himun, Seistan presents to the eye a wide expanse of dead level country. 
Everywhere, exoept in the present inhabited portion, it is bate and 
desolate, destitute of vegetation or human life. In the inhabited and 
cultivated tract the country is intersected by a labyrinth of canals, 
large and* small. No trees are to be seen in Seistan exoept on the 
river-banks or in Mian Kangi, the tract between the two main branches 
of the Helmand, where a tangled growth of low tamarisk jungle coders 
the face of the oountry. This is almost impenetrable, and is the home 
of innumerable jackal and wild pig* 

The cliffs I have mentioned are vertical bluffs from '30 feet to 
several hundred feet in height, and, when seen from near, are striking 
features of the landscape. Elsewhere there is nothing to break the 
dead monotony of the flat horison, except old ruins, and here and there 
a modem village of domed houses, picturesque in the distanoe, but 
dirty and squalid on nearer approach. Everywhere, exoept on the 
higher gravel plains, are ruins. Elsewhere, wherever one looks in 
Seistan, whether in the desert tracts or in the now inhabited portion 
of the oountry, are rains. No oountry in the world oontains so many. 
They are to be seen in all stages of deoay, from shapeless mounds 
to high imposing structures of great size. They stretoh everywhere as 
far as the eye oan reaoh. A few, sudh as a minaret at Nad i AU and that 
of liil-i-Kasimabad, are of burnt brick ; the rest are of burnt briok only 
At thei? base, and of -sun-dried briok above. The regrettable absence of 
stone in Seistan has deprived this country of the lasting monuments 
of a still more remote past whioh stone buildings would otherwise have 
afforded. 

It may seem strange that mud-brick buildings should live to the 
great age of some of these rains. It must be remembered that their 
wells are always thiok, that the Seistan soil makes brioks of excellent 
durable quality, and, more important atill, there is little or no rain 
in Seistan. The annual rainfall only amounts to .some 2 to 8 inches. 
The villages of the present day are, in the greater part of Persian 
Seiftan, collections of domed houses generally built on mounds, la 
Mian Kangi and Afghan Seistan ike tillages are mostly ooUeottons 
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of wattle and daub hots. The capital of Persian Seistan, Nasratabad,* 
is merely a Tillage surrounded with high walls. Here are the British 
and Russian Consulates. 

Round the north and north-west of Seistan, as shown fay the blue- 
ooloured portion of the map, is the H&xaun, or lake area, into which 
the various Seistan rivers discharge their surplus waters. As one 
approaches the shores of the HAmun the soenery changes. The 
monotony of a flat horizon of dry land gives place to one of water and 
reeds. Dense reed-beds, oalled naizar, skirt the H&mun in many places. 
These beds are often several miles in width, and composed of high 
reeds 10 feet or more high. They look impenetrable, but narrow 
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wi nding lanes exist in them, known only to the Sayads, a strange 
aboriginal raoe of Seistan, who live by netting fish and water-fowl, 
and who pole their “ tutins "—long cigar-shaped reed rafts— through 
these lanes. The Sayads live all the year round at the water’s edge, 
in hnts made of reeds, and they change their abodes as the waters 
advance or recede. They have a language of their own, and am an 
unsociable people, suspicious of strangers, ever ready to deoamp and 
hide themselves in the naizar if they think a tax-oolleotor is in the 
neighbourhood. Beyond the reeds lie vast open stretches of water, 
extending sometimes to the horizon. 

• The eagttkl is always spoken of in Brisk* as ShriiroMffeaCoUy of Metayer 
Brisk*. The name Nasratabad is seld om used locally. 
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1 Seistan, both the high gravel-covered plains and lower land*, is 
imposed pi alluvial soil. In strange contrast to this, there stands up 
I tf itself in the H&nran, as a prominent feature of the Seistan landscape, 
# solitary hill of rock, 496 feet high. It is called the Koh-i-Khwaja, 
and many legends centre round it. On its southern slopes are the 
passive ruins of Eakhaha, of the origin and era of which we know 
nothing. The then ruler of Seistan, in later times, for seven years 
successfully withstood on this hill the siege of Nadir Shah, the Persian 
king. Closer examination shows it to be a hill topped with a oap of 
basaltic lava some 200 feet in thickness, below which is alluvial silt of 
first brick-red, and lower down yellow colour baked and burnt into a 
hard crystalline condition, Mr. Ellsworth Huntington is of opinion 
that this hill oontains the oore of a voloano ; but I am inclined to think, 
from the fact that the lava oap slopes downwards to the north-east, that 
this conclusion is not necessarily oorreot From the quarries on the 
top,inwhioh remains of old and muoh- weathered portions of mill-stones 
abound, one sees that in some very distant time the people of Seistan 
oame here for that useful article. The rook is too hard for the degenerate 
people of the present day to out or make use of. The numerous raised 
tombs, built up of rookB on the summit, have puzzled many travellers. 
They are all empty, and have an opening at their ends or sides. Their 
object and use is obvious. They are merely the temporary resting- 
places of the departed, who have been stored away there until their 
relations could remove to saored Meshed for burial.* 

[So muoh for the general scenery and characteristics of Seistan. 1 
now bring to your notice one or two interesting problems which the 
physioal geography of Seistan presents for solution. It will be seen 
that Seistan is a large basin some 7000 square miles in area and with- 
out any outlet to the sea, whioh receives all the drainage of a vast traot 
of country, over 125,000 square miles in area, girt on all sides by high 
mountain ranges. The Helmand, Khash, Farah Bud, and Harut Bud 
rivers flow into the Seistan basin, and it receives the flood waters of 
many torrent beds ooming from the mountains on the west. The 
Khash, Farah Bud, and Harut Bud drain the country to the north as far 
as the Paropamisus and Hazarajat (Hazara) mountains. They do not 
flow into Seistan all the year round, as their upper waters, during a 
portion of the year, are all taken off for irrigation in the higher reaohes, 
hut in spring and early summer they are 'rivers of no small size, and 
bring large volumes of wateT into Seistan. 

The principal river of Seistan is the Helmand. It drains a large 
portion of Afghanistan Its souroes rise as far away as near Cabul, 

* The portion of the paper in brackets formed the subject of separate discussion at 
a meeting of the Research Department of the Society, held on May 11, 1906. The reoord 
of that discussion will bo found after the conclusion of the paper in the next number. 
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and extend to the lofty watershed of the enow-covered mountains of 
Haeanjat. It is some 600 xnilea in length, end ite volume, on mocking 
Seistan, varies from* a normal minimum of eome 2000 feet pair s ec ond 
at low river to 60,000 and 70,000 cubic feet per seoond in ordinary flood 
seasons, and to as much as 600,000 and 700,000 cubic fast per seoond 
in years of abnormal fltod, such as ooourred in 1886. It will be seen 
from thia that the Helmand is a very large river* It ia, moreo ver, the 
only large river in Southern Asia between the Indus and the Tigris. 
Down to Bandar-i-Kamal Khan the Helmand flows along the bottom of a 
narrow deep bed of 1 to 2 miles in width, which outs through a wide 
alluvial gravel-covered plain. This river-bed preeeuta all the normal 
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features of an ordinary trough of erosion. The alluvial cliffs, 200 to 
250 feet high, whioh form the walls of this cutting on either side, leave 
the river near Bandar-i-Kamal Khan and reoede northwards and south- 
uaids, as shown on the map, at the point where the Helmand enters the 
bus tan della. 

After arriving in Seistan, the Helmand at the present time divides 
into three branohes. The first, called llud-i -Seistan, is really a big 
canal whioh takes off at the Band-i-Seistan. Persian Seistan, largely 
depends on the Bud-i-Seistan for irrigation. To divert sufficient water 
into this channel during the early winter, or low river season, a gigantic 
weir, made of densely packed bundles of Tamarisk branches, is thrown 
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12* Helm And every autumn when the river is et its lowest. 
WMMrt Ohristmas-time the rising river breaohes this dam, and gradually 
litanies it away. This •• band," or weir, is from 70 to 100 feet wide, 
fcfttfie 1700 feet long, and in height from 5 feet at the sides to 15 and 
20 feet in the stream. The main channel of the JSelmand is now the 
Bud-i-Purian, and the third is now a smaller ohannel, the Nad-i-Ali 
channel, which, as stated before, used to be the main ohannel. All 
three branches discharge their surplus waters into the Hdmun, which 
encircles the north and west of Seistan. The Khash, Farah Bad and 
Herat Bad discharge their waters also into this H&mun, which becomes 
in the flood season a vast sea more than 100 miles in length, and vary- 
ing from 5 to 15 miles in breadth. Every few years, when its level 
readies a certain height, it esoapes through the Shelag ohannel into 
another large and still deeper lake depression, called the Gaud-i-Zirreh. 
It did this daring the whole month of August, 1903, while we were in 
Seistan. 

The Hdmand and other Seistan rivers in flood-time oome down 
very heavily laden with fine silt, and I should mention here that the 
proportion of silt in the Helmand is extremely high. We found it on 
occasions to be as muoh as one part of silt to 127 parts of water, a 
figure which very few rivers in the world can surpass. This silt is 
deposited by floods over the country, and the natural tendency is for 
the rivers and canals to build themselves up with their own silt on to 
a higher and higher level, until in oourse of time they are running 
along the tops of ridges higher than the surrounding country. This 
goes on until some obstruction or big flood causes a breach in their 
banks, and they desert their old ohannel and divert themselves by a 
new ohannel on to lower ground. This is what happened when the 
Helmand deserted its old Nad-i-Ali main ohannel in 1896, and made 
for itself a new one in the Kud-i-Pariun. Everywhere in Seistan are 
traoes of old deserted river and canal beds due to this natural cause. 

As seen in the map, the present Helmand with its branches forms 
one delta ; and to thia delta is oonfined all the cultivated and populated 
area of Seistan. This has not always been the oase, for we find in 
what is oalled the Tarakun-Itamrod tract numerous old ruins of 
great extent and traoes of old oanals and cultivation. We find here, 
also, the traoes of old river-beds, and we find that the Helmand used 
to flow down here and use thiB delta jnst as it now does its present 
one. Its surplus waters discharged into the Gaud-i-Zirreh, just as 
they now do into the Hdmun. 

Again, let us examine the waterless tract on the east of the present 
Helmand. This, before our arrival in Seistan, was a blank on our maps, 
and we were the first to explore it. Previous travellers had reported 
rumours of the ejristenoe of old ruins in this traot also, but no one 
entered this waterless desert or seen the ruins. We found not only ruins 
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of countless numbers and great extent through6ut all this traot, but traoee 
of ancient canal systems and ancient river-beds In fact, the extent 
and nature of the ruins, the oharaoter of the relios found in them, such 
as seals, pottery, china, and glass, and the magnitude and perfection of 
their canal systems show that this must have been, not only a former 
delta of the Helmand, but the delta used by the Helmand in, as fiar as 
existing ruins testify, one of the most prosperous times of Seistan 
history. Of all the vast ruins of this traot, now mostly buried or half 
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buried in sand, the largest would seem to be those now known as baro- 
tar This series of ruins extend from near Kala-i-Fath, past Sarotar, 
for some 60 miles northwards m an unbroken line to beyond Ohakan- 
fiur The northern ruins of this series are free from sand, some of 
them, such as Amiran and Chihal Burj, being in a wonderful state of 
preservation. While this delta was used by the Helmand, the surplus 
waters discharged themselves into a big depression which we found to 
exist along the east, and whioh we have oalled Lalla Nawar, and which 
must have been the Hdmun of those days. Again, what is now oalled 
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tin Sena Rud marks the oourse of an anoient bed of the Helmand. 
this discharged the river into the southern portion of the present 
HAmuxi, and its delta comprised portions of both the present inhabited 
delta end the Ramrod delta. No traoes of old ruins are to be found on 
tfce Sena Rud, and it seems to have been in use in pre-historio times. 
Xt ma y perhaps have been the river-bed of a portion of the period to 
whioh the palseolithio remains, to whioh I will refer later, belong. 

Thus we find Seistan is composed of at least three deltaio areas, 
each with its own Humun for flood waters to escaj^ into. The traoes 
still visible, of not one, but a succession of old river-beds in eabh traot, 
show that each of these deltas has been used by the river, not onoe, but 
many times in past ageB. As the Helmand in the oourse of ages swung 
round from side to side, one delta was abandoned and another oame 
into use. What was a Hdmun at one time became a dry plain at 
another, and so on. Thus we find immersed under the waters at the 
north-west oourse of the present Hdmun the ruinB of the oity of Sabari 
Shah, while Lalla Nawar is now a waterless desert, and the Qaud-i- 
Zirreh very seldom receives any water. The population have, of oourse, 
followed the river, and even in historic times the oapital of Seistan has 
changed its site from delta to delta. Ram ShahriBtan and Agriaspa, the 
oapital of Seistan Drangiana in Alexander's time, is, I think, now marked 
by the ruins of Ramrod, in the Tarakun delta, while Zaranj, the oapital 
of the times described by Arab historians, and which Timurlang 
destroyed, is undoubtedly thfe Zahidan in the present delta. To what 
era we ure to asoribe Sarotar, I feel some doubt, but I think we shall 
not be far wrong in making it a very anoient oapital — that, perhaps, of 
Indo-Parthian times. Older than these are the innumerable shunless 
mounds of burnt bricks scattered over the whole country, marking the 
sites of earlier towns, and still more anoient capitals. Eastwards and 
westwards the Helmand has swung from age to age, piling fresh silt 
over the faoe of the country, and burying still more ancient ruined sites 
below the surfaoe. These we only see occasional traces of when the 
river outs out a new ohaunel, or a deep wind-soour temporarily exposes 
a portion of some buried ruin. 

We come now to the most puzzling of the many problems which the 
study of Seistan presents. If we try and oaloulato the mass of silt 
whioh the rivers bring into Seistan eaoh year, we soon work up to big 
figures. We should be justified, therefore, in supposing that the general 
level of the Seistan deltas iB gradually rising, for there is no outlet 
from Seistan, no means by whioh the water oan carry the silt elsewhere, 
and bit by bit all the silt that comes down is placed on top of what is 
there before. Ho our reoent surveys and observations corroborate this 
supposition? Far from it, for we find all round the Seistan area 
higher terraces of alluvial silt. These are clearly marked by the wavoout 
cliffs which fringe the Hamun in places, and by the high cliffs whioh 
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mark the edge of the Dasht-i -Margo, on the east of Seistan, and which 
have their counterpart on the west of Seistan in the old illuvial 
deposit* of corresponding height, still visible on the sides of the 
mountains and mountain glaoes. In other words, the former level of 
the Seistan alluvial area must have been at least 400 feet above the 
present level. The only solution of the problem I ean suggest is that 
the Seistan area has gradually subsided, owing to the weight of silt 
deposited on it. Suoh subsidence is, I believe, not unknown in deltaio 
areas, but hardly, perhaps, to the extent shown in Seistan. What has 
beoome of all the superincumbent earth whioh buried Seistan when it 
lay 400 feet below the then surface of the ground 9 What becomes of 
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the silt that is now brought down every year ; and what becomes of the 
material of the cliffs, whioh are still being cut away by water and wave 
aotion ? There is no outlet to any sea, no tides and currents to carry the 
silt away to that sea 

If Seistan began by being a deep hole, and if this hole is gradually 
filling up, the aggradation or rising of its floor would long ago have 
shown signs of reduoing the gradients of the lower reaches of the 
Helmand by checking the velooitj of the river and oausing deposit of 
silt There is no sign of this, and the gradient of the present river 
resembles that of the ancient beds by which the river oame in old days. 
The only solution of the problem seems to be the faot of a gradual but 
steady subsidence of the whole Seistan basin. 
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Hr. Ellsworth Huntington, of the Oamegie Institute of Washington, 
jrho Tisited Seistan while we were there, has reoently written some 
very interesting notes * on that oountry. He took great interest in the 
old gravel beaches and other old high-water level marks whioh abound 
in Seistan. He attributes the ohanges in water-level to olimatio oscilla- 
tion, and to glaoial and interglaoial epochs. As an alternative suggestion 
he hints at the possibility of the Helmand having oscillated from one 
side of Seistan to another. We have sinoe proved, as I have shown 
above, that the Helmand and other Seistan rivers have continually 
swung from side to side in the past, and this we know to account for 
many of the old beaohes and high-water marks in Seistan. I regret 
that I did not bring to his notice the theory I have now propounded, 
t.e. that the Seistan deltaic area as a whole is undergoing gradual but 
inoessant subsidence. 

Another problem whioh confronts one on first considering Seistan 
is, what beoomes of the great volume of water whioh its rivers pour into 
it? The H&mun is nowhere very deep, only about 15 feet in the 
deeper depressions, and not more than 4 to 8 feet over the remaining 
area at flood-time. Its extent rapidly shrinks after the flood season is 
over, and by winter large traots of it have dried up. We thought at 
first that there must be some subterranean outlet to aooount for all 
this, but soon found that this was not the case. Not only is there no 
such outlet, but the bottom of the Hdmun is extraordinarily water- 
tight, and very little loss ooours from absorption. Evaporation, how- 
ever, we found in Seistan to be very rapid. Mr. Ward’s observations 
and calculations show that no less than 10 feet of water is consumed 
by evaporation alone in the course Of the year. In other words, a lake 
10 feet deep is removed by evaporation alone in a year. The heat of 
the Seistan summer and the extraordinary wind of that oountry easily 
aooount for this high rate of evaporation, whioh renders it unnecessary 
to searoh for any other explanation regarding the annual recession of 
the lake area. 

So much for the disposal of the silt and the water. What beoomes 
of the salt ? It is well known that inland seas whioh have no outlet 
are apt to become, through evaporation, more and more salt, until they 
become in some oases lagoons of brine with margins of solid salt. In 
Seistan, where so muoh water is oonsumed by evaporation each year, 
one would expect the salting process to be very rapid. This is for from 
being the oase. The Hdmun is singularly free from salt, and the water 
is drinkable. The Helmand water, it is true, is very pure, but it is 
too much to expect that either the Helmand water or the water of 

* “ The Basin of Eastern Persia and Seistan.” By EUsworth Huntington, Oamegie 
Research Assistant. Vide 1 Records of the Oamegie Institute Expedition of 1908,’ 
pp. 219-817. 
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eveiy other Seistan river is so absolutely free from salts as to aoscnuit 
for the freshness of the H&muu. Nowhere in the Himun area is there 
any trace of a salt * deposit The problem may be partly explained 
by the fact that the Hdmun every ten years or so is flushed out by an 
overflow into the Gaud-i-Zirreh, but I do not think that this is a 
sufficient explanation in itself, and the problem awaits further elucida- 
tion. When the HAmun water overflows through the the water 

in the Shelag is drinkable. Within a few months of the Shslag ceas ing 
to flow, the water, which is always to be found throughout its course 
in large stagnant pools, is pure brine, with solid salt-crystals round the 
margins. The water of the Gaud-i-Zirreh, also, as it dries up, leaves a 
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thiok deposit of sa^t; The contrast between the conditions of the 
H&mun and thd $aud-i-Zirreh in this connection is very curious, and 
requires explanation. 

I oome next to another very curious phenomenon in Seistan. This 
is the wind. If ever a oountry merits the title of 11 land of the winds ” 
it is Seistan, Every one who has visited Seistan or written about 
Seistan has mentioned its celebrated wind, called the “ Bad-i-sad-o- 
bist roe," or wind of 120 days, whioh blows in the summer. Few of 

* The salt efflorescence whioh oomes to the surface In places in Seistan, a/ in 
every other oountry, and more frequently near the Hitnun margin. Is of coarse formed 
by capillary attraction from the ground below, and must not be confused with salt 
deposited by water from above. 
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HAM bCNi had the misfortune to experience it, but as we went through 
two seasons of this wind we are able to say something about it. It 
MSS than justifies its reputation. It sets in at the end of May or the 
middle of June, and blows with appalling violence, and with little or 
no cessation, till abont the end of September. It always blows from 
one direction,* a little west of north, and reaohes a velocity of over 
70 miles an hour. It creates a pandemonium of noise, sand, and dust, 
and for a time gets on one’s nerves ; but it is in reality a blearing in 
disguise, for it blows away the insects which from April to June make 
life in Seistan a perfect purgatory, mitigates the awful summer beat, 
and clears the country of typhus, small-pox, and other diseases rife in 
the oountry in May and June. This Bad-i-sad-o-bist roz is not felt in 
the mountainous oountry west and north-west of Seistan. It is said 
to be even more violent in Lash Jowain than in Seistan. It is less 
violent in Herat, and rapidly deoreasee in violence south of Seistan, 
and is but little felt on the Nushki Bobat trade-route. One would 
think this 120-day wind enough, but violent winds prevail all through 
the winter from December to April, and blizzards are of oonstant 
ooourrenoe. These winds always oome from the same direction. The 
winter blizzards are terrible, and the wind attains a terrific velocity. 
In a blizzard at the end of March, 1905, the anemometers registered a 
maximum of 120 miles an hour. The average velooity for a whole 
sixteen hours was over 88 mileB an hour. 

The extraordinary frequency and violenoe of the Seistan wind, and 
the regularity with which it blows from the same quarter, are very 
remarkable. That it has blown from the same quarter in past ages 
is proved by the faot that all the ruins of Soistan are built at the same 
angle, with their front and back walls at a right angle to the wind, 
and their ride walls at the same angle as the wind. No wind oan blow 
with suoh violenoe and frequency witKout leaving its mark on the 
oountry. Its effects are everywhere visible in Seistan. Everything 
looks wind-swept and wind-strioken. There are no trees except the 
tangled thiokets of low tamarisk whioh fringe the rivers and cover the 
lowlying tract of Mian Kangi between the Nad-i-Ali and Rud-i-Pariun 
riven. These by their denseness protect eaoh other ftom the wind, and 
afford protection to a few Babylonian willows, whioh have taken 
advantage of their protection to raise themselves into trees. Over the 
greater part of the oountry not a single tree exists. 

The present villages and habitations are all built with their baoks 
presenting lines of dead wall on the windward side. The old ruins are 
oriented at exaotly the same angle, on aooount of the wind. The effeot 
of wind is everywhere visible on these ruins. Thoir bases axe undercut 
by wind as though by water-aotion. The thiokness of the walls, the 


Between 310}° and 3331°. 



m 


UOSRT 80S VST SSI) EXPLOBATION IK BWTAJI, 

excellent quality of the burnt bricks made and used by the indent 
inhabitants for the lower oonraes of their buildings, and the extreme 
hardness and durability of the Seistan soil when made into the sea* 
dried bricks of wbioh the upper portions of* the ruins are compos ed, 
have withstood the destructive effect of the wind in a wonderful 
manner, but in the older ruins we often find that the walls facing the 
wind have entirely disappeared, and only the side writs remain, while 
in still older ruins only one or two solitary pinnaoles remain to mask 
what were onoe large, massive, and extensiva buildings. 

The wind has buried large tracts of the country under sand. Matty 
of the old ruined towns are wholly or partly buried in sand, and this 
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burying process goes On all the year and every year, and is covering up 
not only valuable lands, but inhabited villages. In Seistan, as else- 
where, the invading army of sand is preceded by lines of skirmishers in 
the form of travelling “ burkhans,” horseshoe-shaped sandhills, whioh 
steadily advanoe until they meet some Obstacle, whioh retards them 
until the reserves oome up to their support and bury all before them 
under hills of sand. I will give you a couple of instances illustrating 
the rapidity of this burying process. 

On our arrival in Seistan, we found Kila-i-Nau, a big and flourishing 
village, built on the south side of a high ridge for protection from the 
wind. Before we left, the sand had attacked that ridge, surmounted it, 
and buried the village, forcing the inhabitants to build a new village 
No. ILL — September, 1906.] n 
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dpthen An Example of still greater rapidity was afforded at the 
tillage ofEila-i-Kohna. Up to June, 1904, this village had a large deep 
pond on its northern side. By September, i.e. in lesB than three months, 
this deep pond was converted into a sandhill some 10 feet high. 

The wind, however, does not oonfine its energy to burying only. 
While it oovers some traots deep in sand, it also sweeps other tracts 
dear of sand, rendering valuable land available for cultivation, and 
exposing long-buried ruins onoe more to view. These are, however, 
only the milder effects of wind-aotion. The Seistan wind, in its more 
destructive moods, has in places removed, not only sand from place to 
place, but has scoured away the whole faoe of the country. Every- 
where we find the sides and banks of the canals which irrigated the 
lands on which the dwellers of the old ruins depended, left standing 
like walU high above the present surface of the surrounding land. 
These banks, having been hardened by water, have withstood the action 
of the wind better than the surfaoe of the land, which has all been 
blown away to a depth of several feet. This depth in places is very 
considerable, and we lind the outlines exposed of still older canals whioh 
existed at some yet earlier age, and which must have been buried deep 
in the ground when the canals above them, old as they are, were in use. 

Some very startling evidences of the way in which the wind lias 
scoured away and removed the old surface of the country, are to be 
found in the south-west corner of Seistan, which was probably onoe 
the richest and most populous part of the country. Owing to its 
remoteness from the beaten track, and its present inaccessibility from 
want of water, 1 do not think it has evei been visited or explored by 
any Europeans except ourselves. 1 refer to the deBert track through 
whioh the boundary-line runB between the Sena Hud and the Shelag. 
Here we find wind-scours 20 feet or so deep, whioh have left isolated 
mounds to mark the height of what used to bo the surface, and which 
show that the present general surfaoe at these places is at least 20 feet 
lower than it used to be. 1 say, at least, because the mounds are 
themselves wind- worn, and it is therefore impossible to say how high 
above the present surface the old surfaoe was when it was last culti- 
vated and used by man. That it was onoe a wide flat surface capable 
of extensive cultivation, we know from the broken pottery whioh is 
found here lying everywhere in extraordinary profusion, testifying to 
a very large population ; moreover, a very ancient population, because 
the pottery is of the primitive red type whioh is familiar to experts as 
denoting great age. Even an amateur oan detect how muoh older it 
is than the more finished pottery that abounds in the old ruined sites 
of Seistan. 

But what are the rounded mounds that abound in countless numbers 
in this traot, and whioh oatoh the eye by reason of their black colour? 
Closer inspection shows that the oolour is due to these mounds being 
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covered with block pottery and bite of black stone. This Hook pottery 
is, I think I am right in saying, the oldest form of pottery known, and 
one of the first indications of dawning civilization in primitive man. 
The black stones are bits of hard blaok lava and voloanio tuft, and 
other rooks common in the distant mountain ranges west of 
but curious things to find here in this alluvial region. As one turns 
them over, the idea strikes one that they seem to be chipped into 
shapes unusual in the ordinary stone. Some look as if attempt had 
been made to fashion them into something, and others os if they were 
chips from other stones. Here and there we find what is evidently a 
b pear-head, a knife, or a rudely fashioned axe-head. Some are made of 
black voloanio rook, others are of tatter quality, delicate implements of 
obsidian and agate and so on, evidently for the use of the Hite of those 
days. Stone implements they are, of the paleolithic type, I leave it 
to experts to decide what ago these belong to. If paleolithic experts 
are to be trusted, the users of such implements date baok to many tens 
of thousands of years ago. Be the thousands of years what they may, 
onougli has been found to prove that the age ol‘ past dwellers in Seistan 
is of very respectable antiquity, and in itself sufficient to give in tenet 
to that country. 

tat us return to the ever-present Seistan wind. There are to be 
found scattered over the southern tract of Seistan, in the middle of the 
high gravel-plains of that region, a number of vory curious depressions, 
large holes, as it were, cut out of the surface of the oountry. Some are 
very large, several square miles in area, and some 1200 or more feet deep. 
Some of these depressions are connected with each other by gorges, 
others are connected by gaps in tlioir side with the lower plain of 
Seistan, and through these gaps floods have at times found their way 
and formed large and sometimes deep lakes. Others, again, are isolated 
depressions, having no outlet at all. How were those formed ? Ordinary 
explanations, such as water- aoti on, subsidence, and so on, fail to apply. 
After much consideration, I have come to the conclusion — I record it 
with diffidence — that tjiey have been dug out purely by wind-action. 
This may seem startling, but I must point out that all 1 have seen have 
a long axis, which more or less coincides with the direction of the wind. 
The few that are irrqgular in shape can, I think, be accounted for by 
the supposition that they originally formed two or more separate 
depressions which have gradually become merged into one. While 
advancing this theory to explain these minor depressions, I do not go so 
fur as to suggest that it accounts for the huge depression of Seistan 
itself. 

The Seistan wind, however, being such as it is, and its effeots on the 
landscape being so very marked all over the country, we are bound to 
attribute to it the removal of some considerable portion at least of the 
Bilt whioh is yearly brought into Seistan.] 

B 2 
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The above remarks may serve to bring to notice some of the inter- 
esting features of Seistan, but space forbids my either dwelling more 
fully on them or discussing many other interesting problems connected 
with the physical geography, arohcsology, and ethnology of the country. 
Our mission oolleoted an immense amount of information on these and 
kindred subjeots, and this information is being placed permanently on 
record in the form of official publications. 

Ur. Ward, the expert irrigation officer of the mission, who was 
indefatigable, with the aid of his able staff, in oolleoting every manner 
of miscellaneous information, is, and has been for the past nine months, 
engaged in editing and putting these records through the press, so some 
idea can be formed of their extent. Mr. Tate, our survey officer, who 
is an archeologist of no small experience, has also written a valuable 
note on the archeology of the oountry, which I hope will soon be 
published. With the aid of the data thus oolleoted, some advanoe may be 
made in elucidating the various interesting problems of this oountry. 
Few countries in so Bmall a compass oontain so many and varied 
evidences of past events, both physical and human. It offers unique 
opportunities for the study of physico-geographical phenomena and 
their relation to human life. 

In the existing population we havo, it is reasonable to believe, some 
of the purest types extant of the anoient Aryan raoe, and a more 
thorough study of all that Seistan has to teach us may throw valuable 
light on the early origin and history of the Aryan raoe, and on the 
wider and still more important subject, the physico-geographical history 
of a large portion of Central Asia. The eminent American experts 
who, under the auspices of the Carnegie Institute of Washington, are 
working at this subject in Turkestan and TranBcaspia, have already 
had their attention called to the importance of SeiBtan as a key to 
similar problems in larger arous by one of their number, Mr. Ellsworth 
Huntington. 1 have already referred to his interesting notes on this 
country, and if some of his conclusions, made during his short stay 
in Seistan, fail to agree with the results of observations made by us 
during a long stay in the country, with all our advantages of a 
large and capable staff, ample means and equipment, the necessity is 
demonstrated of a still Umger and mot% thorough research in this 
country. 

We have lied gratifying proof to-night of the brotherly interest 
whioh the United States take in our geographical work in the ioe- 
bound Antarctic, and it will interest you to now learn how Americans 
and ourselves are also working hand-in-hand in the geographical 
problems of the arid deserts of Central Asia. 

(To be continued.) 
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THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF 
AUSTRALIA.* 

Bj J. W. GREGORY, 7.R.&, D.Bo., Professor of Geology la to Uttvarsttp 

of Glasgow. 

IV. LADOUft-SUPPLY. 

A. Growth of Population, 

This growth of the manufacturing industries is all the more remark- 
able, as it is often held that it is neither economically possible nor 
politically desirable, lor Australia to develop into a great industrial 
state. But it is generally oonoeded that Australia wants a larger 
population. The Australians are at present somewhat oterhoused. 
Railways run through empty bush at a loss, where with an adequate 
adjaoent population they would yield handsome profits. Large sums 
have been spent on irrigation works that have failed financially, 
beoause there were not enough people to supply the careful labour, 
by whioh alone the water oould be profitably usod. But the cry of the 
emptiness of Australia is greatly exaggerated. It is true that as yet 
only the ooastal districts are peopled, and so the mean density is 1*5 per 
square mile, whioh is praotioally the same os Canada. But most oonntries 
have their scantily occupied areas. In onr own overcrowded island we 
have Sutherland with its 2028 square miles and population of 10 to the 
square mile. Considering its conditions and position, Australian popu- 
lation has grown with unprecedented rapidity. Sir Jervoise Baines t 
has pointed out, that if we separate Australia into the inhabited and 
practically uninhabited districts, the settled districts are fairly well 
peopled for a pastoral and agricultural country. The average density 
per square mile of the densely peopled districts of Victoria is 48*94, 
and of the sparsely peopled only 1*39. In Queensland the densely 
peopled districts have 22*28 per square mile, and the sparsely 
peopled districts only 0*07 per square mile. The rate of increase of 
the population oompares well with that of either Amerioa or South 
Afrioa. 

In the oentury between 1673 and 1775, the population of the United 
States gnw from 160,000 to 2,803,000, and Canada has taken over two 
centuries to reach 4,500,000 ; but the Australian population has grown 
from 6500 in 1800, to 3,773,248 in 1901 ; a n£ if we compare the growths 
of population in the last half-oentury, we find that the percentage 
increase in Australia has been greater than in either the United States 
or Canada. 


• Continued from page 145. 

f J, A. Baton “A tenant of to Empire,” Sew*. & BM. 5fae.,vuL 66, 1903, p. 12. 
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U.K.A. | Canada. 


Auntralia 


1840 

1850 

1860 

1800 

1000 


17,00:1,000 1,690,000 , 

20 , 102,000 

81.448.000 (I860) 8,060,000 

02.481.000 (1887) 5,020,000 

76.850.000 5,528,847 1 


(1841) 206,095 
(1851) 408,889 
(1861) 1,158,978 
(1891) 8,183,827 
(1901) 3,773,248 


Nevertheless, though Australia has done well in attracting popula- 
tion, it needs to do still better. It has come to a pause in its increase, 
the oause of whioh need not here be disoussed. But in face of the 
agricultural depopulation in parts of the British Isles, it is not sur- 
prising that there is no rush of people to agricultural pursuits in the 
back Hooks of Australia. The best ohanoe that the past rapid inorease 
in the density of population will be maintained, is by the growth of 
manufacturing industries. In this important step in Australian 
development, Victoria has so far taken the lead ; but the great coalfields 
along the ooast of New South Wales should make the district between 
Sydney and Newcastle the manufacturing metropolis of Australia. 

B. The Aborigine a. 

There is, however, an easier and quicker alternative method of 
increasing the Australian population. Australia might encourage the 
introduction of coloured labour. There was no ohance of getting such 
labour from within Australia. When oolonizod, the continent was 
practically empty. The total aboriginal population at the beginning 
of last oentury is estimated at about only 150,000, and according to 
Coglilan it is now about 158,000. When Viotoria was settled in 1836, 
it was oooupied, according to the official estimates of that time, by 
only some 6000 blaok fellows. The aborigines make magnificent 
stockmen, and so would gladly have been preserved. They belong to 
the same great race group as ourselves — the Caucasian, but were of that 
nomadio type whioh has always perished before the advance of a settled 
civilization. In spite of the best efforts of the Australian Government 
to protoot and presorvo these people, they have died out before the spread 
of European diseases, and the ohange in life 'Tendered necessary, as the 
wild game was replaced by sheep and oattle. There is a reported inorease 
in the number of alioriginoe in reoent years in the northern parts of 
Westralia and the Northern Territory ; and there has been an exoess of 
births over deaths in one of tho aboriginal reserves in South Australia. 

Nevertheless, it is very doubtful whether the race oan be per- 
manently savod. Some criticisms of Australia imply that it onoe had 
a 'dense population, whioh has been ruthlessly exterminated by the 
settlers. We hear yarns in the smoking-rooms of steamers about partios 
of settlers having, in the early days, gone out black-fellow shooting. 
But there seems very little foundation in faot for such stories. 
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The destruction of the Tasmanian aborigines was complete long 
before Tasmania was allowed self-government, and while the island was 
under British military rule; and the peaceful collection of the remnant 
into the reserve upon Flinders island was accomplished by a private 
settler, Robinson. The aborigines throughout* Australia have always 
had the warm championship of men who were keenly interested in 
them, and always ready to defend them against oppression. The 
emphasis with whioh the authorities, in the earliest days of the Port 
Philip settlement, threatened to hang any white man oonvicted of 
murdering a blaok fellow, showed the determination of the Government 
to (leal even justice between the two seotions of the inhabitants. 

0. Asiatic Immigration . 

The north-western ports of Australia are only fbur days 1 steam from 
that overcrowded corner of Asia whore dwells about half of the human 
race. The daring Malay seamen knew of the oxistenoe of Australia 
centurieR before it was known in Europe. The people of south-eastern 
Asia had their chance of occupy ing Australia, for, as the Malays con- 
quered Madagascar, they could have colonised Australia. But it was 
not sufficiently attractive ; it was too dry and dusty. Bnt now that we 
have opened np the land, built railways, drilled wells, founded a 
lucrative trade, and seoured personal safety, the Asiatics would gladly 
go and reap where we have sown. 

Australia has only to remove the artificial barriers she has erected, 
to let in an Asiatic deluge. The coloured immigrants would keep 
dear of the still nnoconpied interior. The cities and the pleasant 
coastal distriots would be good enough for them. The difficult interior 
would still have to be opened np by the white man. Bnt the figures 
of the Australian population would be easily multiplied. 

Australia bad her ohanoe of acquiring a great coloured population. 
But she unhesitatingly rejected it A rush of Chinese into Australia 
began in 1879, and lasted until 1887, when they had become fifteen 
per thousand of the population; and the stream was flowing with 
rapidly increasing volume. Even in Great Britain, proteoted by onr 
dense established population, we defended ourselves by last year’s 
Aliens Bill against the immigration of onr civilized European neigh- 
bours. Australia, with her >oung settlements and her exposed position, 
needs to be incomparably more cautions. It stopped the immigration 
as soon as it threatened to come in a volume greater than could he 
safely mastered. New South Wales defended itself by a simple Chinese 
exclusion hill. 

Some of the States, however, in deference to the wishes of the British 
Government, instead of excluding aliens on aocount of oolonr or race, 
adopted an education test, and the Commonwealth legislation has 
followed on the same lines. So that Australia has been denounced for 
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framing Its mild Aliens 9 Immigration Aot on the very lines recom- 
mended by the Home Government. 

D. The Possibility of a White Australia . 

Australia had another ohanoe by the introdnotion of Kanaka labourers 
Into the tropioal plantations ; but, resolute in her polioy of a 44 White 
Australis, 19 that system has been stopped, and after Deoember 31, 1906, 
the last Kanaka labourers will be returned from Australia to their Bouth 
Sea islands. This anti-Kanaka legislation has been severely oondemned, 
on the ground that the u White Australian 99 polioy inevitably condemns 
the tropioal regions of northern Australia to lie permanently waste. We 
often hear that white men cannot work in the tropios, and that northern 
Australia, including many of the most fertile and best-watered regions of 
the continent, must either be left unoccupied or be developed by coloured 
labour. But is this idea more than a popular prejudioe, due to the high 
mortality of the tropios in times when tropioal diseases were not under- 
stood? Is there any physioal reason why white men should not work in 
the tropios ? Is it the heat ? Attendants in Turkish baths, stokers in 
steamers, glass-blowers, and furnaoe-men in metallurgical works, with- 
stand higher temperatures than are enoountered in any tropical country. 
But it may be said that these men are not engaged in the open air, 
exposed to the fatal fury of the sun. British troops, however, have to 
march in India, and it is found that they are healthier then, than when 
oooped up in barracks. British tea-plantera in India have been in- 
stanced as a healthy raoe, although their duties require them to be out 
in the hottest time of the day, in the hottest season of the year. 

Not only is there nothing in the heat of the tropios to prevent white 
men working there, but, aooording to the high authority of Sir Joseph 
Fayrer, European children may be reared in India almost as well as in 
Europe. Aooording to Sam bon, the infant mortality of European children 
in Calcutta is 58 per 1000. Aooording to Mulhall,* in the years 1876-80, 
it was 145 per 1000 in England, 163 per 1000 in Franoe, and 302 per 
1000 in Wurtemburg. In Lancaster in 1004 it was 274 per 1000. 

The old high death-rate of the tropics has been greatly reduoed 
by improved sanitation and modern knowledge of tropioal diseases. 
Barbados onoe had a bad reputation for unhealthiness, but it is now, 
aooording to the health statistics of its garrison, healthier than stations 
in the British Islands. 

The old dread of the tropios is passing away. Algeria was once 
regarded as intensely unhealthy. Sambon, in a remarkable paper on 
Aoolimatization, which he read before this Society in 1896, quotes 
General Duvivier, “ That the cemeteries are the only colonies always 
growing in Algeria.” But with osre the death-rate has steadily 
declined. Aooording to Mulhall, t the death-rate of the French in Algeria 

* Mulhall, 1 Dictionary of Statistics* p. 177. f Ibid., p. 189. 
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from 1868 to 1860 was 46*8 per 1000, and it had been reduced In the 
years from 1878 to 1870 to 26*8 per 1000. And Algeria is now a 
popular European health resort. 

Of course, where work has to be done under suoh rough condition* 
that life must be freely sacrifioed, as when, in railway construction, a 
man has to be buried under every sleeper, as was said about the Panama 
railway, he must be a coloured man. But under conditions when 
ordinary eoonomy of life can be preserved, there seems to be no physical 
reason why white men should not, in time, work in the tropics. No 
doubt we prefer a temperate to a tropical climate. But in the tropics 
nature is more generous ; she returns a more valuable harvest, and thus 
compensates man for the discomforts and for the unquestionable reduc- 
tion in personal efficiency. There seems to me no adequate reason why 
Australia should not all in time be occupied by white races ; but it must 
be admitted that tbe White Australia policy involves delay in the 
development of some districts ; for the experiment of the white occupa- 
tion of the tropical lands should proceed slowly, as otherwise it must be 
accompanied by unnecessary loss of life. There are certain industries, 
suoh as cotton-planting, that require ample, cheap labour for the short 
pioking season, and it may l»e impossible to start them on profitable 
lines at present. And Australia has to decide whether it is better to 
postpone the growth of Buch industries, or to risk the evils of coloured 
labour. 

E. Kanakas and the Queensland Sugar Industry . 

If there l>e one Btate in Australia that should have suffered by the 
“ White Atttdralia ” policy it should he Queensland. 

The following table compiled from the returns in the “ Statistical 
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Cats. 

Acre* 
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1890 

50,922 

1,378,480 

20,446 

380,320 

1891 

50,948 

1,024,380 

22.262 

530,660 

*1892 

55,520 

1,227,300 

26,751 

485,780 

1893 

59,251 

1,522,920 

28.112 

478,605 

1894 

71,818 

77,247 

83,093 

1,834,210 

32.909 

452,750 

1895 

1,725,100 

1 32.927 

444,201 

1890 

2,015,480 

1 31.053 

571,140 

1897 

98,041 

1.958,320 

1 25,805 

553,000 

1898 

111.012 

3,274,080 

| 24,759 

582,198 

1899 

110,057 

2,405,780 

22,517 

307,018 

1900 

108,535 

1,851,080 

22,114 

898,700 

1901 

112,031 

2,417,100 

20,809 

20,301 

1 20,219 

390,875 

1902 

85,838 

111,510 

1,532,520 

4‘. (0,884 

1903 

1,830,500 

435,718 

1904 

120,817 

2,953,760 | 

| 21,525 

400,150 


_ __ 







Abstract ” shows the acreage and yield of sugar in Queensland and 
in New South Wales since 1890. In New South Wales, where there 
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baa been no interference with Kanaka labour, there has been a fall in 
the acreage under sugar. But in Queensland, in spite of the anti- 
Kanaka legislation, there has been no suoh fall ; the drought of 1902 
reduced both aoroage and yield, just as it reduced the wheat yield 
of the Common wealth from 38,361,619 bushels in 1901-2 to 12,878,068 
bushels in 1902-3 ; in 1904 the Queensland aoreage is the maximum on 
record, and the yield has only been beaten onoe, in 1899.* 

The Queensland sugar industry, in faot, has done remarkably well, 
when compared with the same industry in othor parts of the British 
Empire. Thus in British India there has l>een a long and fairly steady 
fall from 3,100,232 aores in 1891, down to 2,280,000 aores in 1904. 
Similarly, in the British West Indies, the oxports of domestio sugar from 
the twelve islands of Jamaica, St. Luoia, St. Vinoent, Barbados, Grenada, 
St. Christopher, Nevis, Montserrat, Antigua, Dominica, Trinidad, and 
Tobago having fallen from 3,903,980 owt. in 1 890, to 2,358,325 owt. 
in 1903 and 2,892,100 owt. in 1904.' 

The people of Queensland are apparently satisfied with the change, 
for they havo continued to return a largo majority committed to the 
White Australia policy. It should be romembered that the Kanaka labour 
was stopped by the Federal Parliament, on the insistence of a majority 
of the Queensland memlrcrs. 

F. The Labour Leyi tin turn. 

For its persistent support to tho principle, that the main polioy of 
Australia is the maintenance of the purity of its race, Australia is 
deeply indebtod to its labour party. I went out to Australia with 
the natural prejudice of a British Conservative against the labour 
party. I understood that tho advanced labour legislation was ruining 
Australian industries by its selfish and short-sighted policy; but 
after five years in Australia, during which 1 had the honour of tho 
acquaintance of politicians of all sections of political opinion, T learnt 
to realize how much that party is misjudged. The industrial legisla- 
tion is intensely democratic, but it is not wildly sbcialistio. We hear 
of the socialistic experiments, but not of points where Australia is 
conservative and has lagged behind ourselves. Its State railways 
were foroed on it by geographioal necessities. They had to be made 
quiokly in order to open tho mining fields, and they have had to 
be extended to develop territory," which will not pay for railway 
aooommodation for years to oome. The states have had to spend money 
on railways and country schools as a part of their land-settlement 
polioy, and content to look for returns a generation ahead. No oom- 
meroial company could be expeoted to build railways where it pays 

* Kanaka labour rontinuoR in Queensland till the end of the present year, but the 
RtatistiOB show that the* industry has not been killed by the imminent deportation of all 
the coloured labourers. 
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Australia to have built them. An Australian government will support 
a school for the family of two or three settlers, at a ooet per child 
which seems wildly extravagant, because it knows that the beet type 
of people will not settle in the back oountry unless they oan get 
a fair education for their children. In most departments of State work 
the government is not especially socialistic. Where Australian legis- 
lation is more advanced than our own, is where the simpler con- 
ditions of Australia render it possible tb do by law, what in Great 
Britain must be left to more elastio agreements between unions of 
employers and trades unions. 

The fact that Australian industrial legislation is in some respects 
behind our own shows that the labour party has used its political 
power with moderation. Much of its energy has been devoted to 
legislation to secure the well-being of the Australian people, even at 
the oost of some unpopularity among its own supporters. The advanced 
temperance legislation was mainly carried by its insistence. At least 
in ‘Victoria, to speak of the State I know best, educationalists find that 
proposals for the improvement of teaohing in the State sdiools, for 
increased opportunities for teohnioal and University education, and for 
the provisions of facilities for research and culture by libraries, museums, 
and pioture-galleries find some of their warmest allies in the labour 
party. 

G. National Defence. 

Perhaps nothing has led the Australian demoorats into greater dis- 
favour than their views on military and naval defence. But the 
policy of training every man to the nse of arms by military drill at 
school, the enoouragement of cadet corps and rifle olnbs, whioh has been 
recently reoommended for this oountry by Lord Roberts, is the very 
system whioh the Australian liberal party has strenuously urged, and 
whioh Australia has for years endeavoured to adopt. In New Zealand, 
for example, it is laid down by the regulations of the Education 
Department (1904, p. 7) “that military drill must be taken by boys 
in every school in whioh there are twenty or more boys of twelve years 
or upwards, as provided in the regulations for public sohool cadet 
oorps.” 

H. Lalxmr Cost* in Australia. 

Successful manufacturing requires eoouomio labour, and as Australia 
is a land of liigh wages and short shifts, it is not surprising that the 
view is sometimes held that it oannot compete against Europe with 
its low wages and long hours. We hear glowing descriptions of how 
rioh Australia might be if she would only employ oheap coloured labour, 
whioh works with enthusiasm for one shilling or two a day under any 
conditions. The Australian workman will not accept these terms. He 
demands good wages, short hours, healthy conditions of work, reasonable 
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precautions for safety, and sympathetic treatment. If the miner gets 
them, then he does his best to give his employer what, to use his own 
phrase, he calls a “ fair thing.” While mine-surveying in Australia, 
I had excellent opportunities of observing the miners at their work. 
I could bear the regular blows of their hammers, kept up steadily 
throughout their shift. The men insist upon a full length of time for 
their meals, but there is very little loitering when the foreman is away, 
and hustling in his presence. To see what the Australian miner 
regards as a " fair thing,” let us look at a few figures. Take, e.g. % coal- 
mining, as in it the conditions are more nniform than with gold-mining, 
and the results oan be more easily oompared, field with field. The 
following table, quoted from Coghlan (op. rit, p. 94G), shows the output 
Average Coal Output, 1893-1003. 


Austria * *4.4.. 

New South Wains 

United States 

Germany 

Great Britaiu 

France 

Belgium 


Ton* raised per 

Average value 

annum per miner | 

at pit'* mouth. 

s d~ 

605* 

6 3 

565 

; 6 5 

5.86 

1 5 6 

317 

1 7 3 

272 

10 1 

203 

1 11 9 

174 

1 13 5 


in tons per miner per year, and the value, at whioli ooal is produced at 
the pit’s mouth. The Australian miner, during the ten years 1 893- 
1904, turned out 505 tons per miner, at the cost of G*. 5 d. per ton, 
against 272 tons at 10*. Id. per ton in Great Britain. The Australian 
miner produces more tons of ooal per year than any other miner of 
blaok ooal in the world, for the Austrian figures include brown coals, 
and so do not enter into the comparison. | The Australian miner in bis 
eight hours’ shift raises more than twice as much as the English miner 
in his ten hours’ shift. The British miner has thinner seams; hut even 
allowing for this difference, it is obvious from the above table that 
Australian coal-mining has not yet been ruined by its labour. 

In gold-mining, the beBt standard is quartz-mining in Victoria. 
The following show the grade of Viotorian gold from all the gold 
quartz mines of Victoria for the year 1903 : — 


Gippslond 

... 


15 3 dwt. 

Beech worth 



... 11-5 „ 

Maryborough 

... 

. 

... 94 * 

Oastloiuaine ... 

... 


... 9 3 „ 

Bemligo 


a • • sit #. 

91 

Ararat and Htawell ... 

... 


... 70 „ 

Ballarat 

... 

••• 

.. .. 6-9 „ 


* Includes Cretaceous lignite. 

f The output from Great Britain for 1904 was 279 tons per miner, at the price of 
7# 2| d. per ton, and in Germany 248 tons at the price of 8t. 6|d. per ton. 
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If we take individual mining-fields in Victoria, the last report of the 
Mines Department of that State states that in the gold-fields of Ararat 
aud Stawell the ore grade for the previous year was only 28s. Ojd., and 
of Ballarat only 22*. Old. 

The average yield of the gold ores of the whole of Victoria for the 
ten years 1894-1903 is shown in the following table ; the ore value is 
calculated at 3s. 3Jd. per dwt., which is the average for Victoria i- - 




Average yield of 
ore * in dwta. 


Average value 
«. d. 

1894 


... 83 ... 


. . 27 4 

1895 


... 8-4 ... 


. . 27 8 

1896 


... 9*7 ... 


31 11 

1897 


... 8*9 ... 

• • ■ 

... 29 0 

1898 


... 9*1 ... 

• se 

... 29 11| 

1899 


95 ... 

• 0 0 

... HI 34 

1900 


... 88 ... 


... 29 0 

1901 


... 86 ... 


... 28 4 

1902 


... 90 ... 


... 2U 7J 

1903 


... 9 0 ... 


... 29 7* 


Average 

... 8 93 ... 

... 

... 29 44 


In Western Australia we learn the same lesson, although its mining 
has especial difficulties with its refractory ores, scarcity of fuel, and 
Beauty wator. At Kalgourlie, all the water required by the mines has 
to be pumped from an artificial reservoir 350 miles distant, and 1245 
feet lower. 

The Government Gazette of Decembor 15, 1905, gives the records for 
the previous October. The grado ol‘ the ore, comparing whole fields, 
ranges from 145*84*. per ton for the small yield from the remote 
mines of West Pilbarra, and 62* 19s. from the 117,268 tons treated 
during the mouth in East Coolgardie. But the ore values fall in the 
lower-grade fields to — 


Coolgardie 
Mount Murgart'l 
Lawlers ... 
Yilguru ... 
Niagara ... 
Peak Hill 


.. 35*64*. per ton 
.. 28*31*. „ 

.. 27*60*. „ 

.. 25*62*. „ 

.. 25*09*. „ 

.. 15*50*. „ 


Individual mines work still lower-grade ores; and the same 
number of the Westralian Mining Statistics] mentions, among small 
mines — 


* 1 Ann. Bep. Secretary for Mines for the year 1903. Victoria.* Melbourne, 1904, 

p. 16. 

t 44 Mining Statistics, Western Australian Goldfields.' 1 Supplement to Govern- 
ment Gazette, No. 74, December 15, 1905. 
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Stef of FrMm&stle 10 .tamp. yield 6‘88». per ton. 

Tranavaal, Greenmount 20 „ „ 7Dlt. „ 

Phillip. rlror • ee • «•• 10 „ » 13’Os. „ 

Queens Cross Leases, Ooolgardie 10 „ H 7 0s. „ 

Bailway construction shows the same lessons. The cost of the first 
Australian railways was enormous, and adds heavily to the average 
oost of the lines ; but the following, recent Viotorian lines, on the 
wide gauge of 5 feet 3 inches, have been built at the cost of as low as 
£1420 to £2185 per mile,* although made by white labour through 
arid oountry, mostly covered with thick scrub. 


Woomelang to Mildura 
Kinship to Woomolang 
Wyeheproof to Heu Lake ... 
Quambatook to Ultima 

Dlmhoola to Joparit 

Jeparit to Albaoutya 


LrtigLb 


Average tout 
por mile. 


Miles. 

no ir> 

20 45 
4789 
30 31 

21 50 
18-47 


2185 

1420 

14h5 

1501 

1834 

1063 


These remarkable economic achievements aro due, not only to the 
skill of Austialiun onginoors, but to the high efficiency of Australian 
labour ; and when we Nee what Australia can do with white labour, 
wo may congratulate Lor on tbe decision not to risk the introduction 
of coloured ruoes. This policy may mean a slower growth, but it will 
probably mean the surer giowth of a united, homogeneous people. 

Tho fundamental plank in the domooratio programme of Australia is 
the belief that a high average of oharaoter is the most important of 
national assets. The Australian points to the dangers in Europe from 
its submerged tenth, and the extremes of wealth and poverty. He 
urges that in America unrestrained individualism is leading to the 
same evils, and tends to engender a spirit of national selfishness. So 
he believes that Australia will be the happier and better in the end, 
if the oountry be so governed, as to secure a high averago of comfort 
and character, rather than a few millionaires and a multitude of 
paupers. Here, say the Australian liberals, we have a continent with 
immense industrial resources, with a fine olimate, a rich soil, and 
capable of producing food, olothing, and all things necessary for a great 
population. Tho vast traokloss forests, the wastes of uncleared scrub, 
the low-grade ores, and the rioh coalfields, aro sources of wealth, from 
which every man willing to do an honest day’s work should be able, for 
generations to oome, to earn a fair day's wage. So they olaim that 
it is the highest duty of Australian statesmen to develop a people, who 
will oarry on the civilizing mission of our raoe in .a manner worthy of 

* * Viotorian Railways. Report of the Viotorian Railways Commissioners for tho 
Financial Tear ending Jnno 80, 1904 ' Pari. Pap., Victoria, 1004, No. 82, pp. 80-81. 
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their unique opportunity. So they insist that every ohild must have* 
sound and stimulating education, and every town a good free library, 
and men must be employed under conditions whioh rouse an intelli- 
gent interest in their occupation, and leave ample time for rest and 
recreation. 

I have tried briefly to indicate the motives that have inspired 
Australia, for the widespread misunderstanding of her policy seems to 
me deplorable, and to have, perhaps, possibilities of future trouble. 
For the typical Australian has not much formal religion. His real 
religion is his patriotic devotion to the empire ; and it should be 
remembered that his loyalty is not only to the British Isles, but it 
is even more strongly, loyalty to the British spirit. Australia reoog- 
nizes that the success of the British Empire has been due to our 
readiness to sacrifice immediate returns to ultimate benefit, and our 
comfort to our oonsoionoe. In an impulse of disinterested philan- 
thropy, we squandered millions in the emancipation of the slaves of 
our empire. We burdened ourselves with a huge national debt in the 
struggle to save Europe from French militarism. We have built 
up our empire by the ungrudging sacrifice of our best blood and 
the expenditure of unstinted treasure. Australia believes that her 
choice of the harder of the two paths open to her, rather than risk 
ultimate injury to character, is in accordance with British traditions. 
The most serious ohanoo of disagreement between Britain and Aus- 
tralia is that of our drifting into positions in whioh we appear to 
the Australians to have forfeited their allegiance by disloyalty to the 
national faith. Nothing else 'seems to me likely to wither the tie that 
binds us ; for Australian attachment to the Empire is a deep-rooted, 
intimate sentiment. It brought her loyal to our side on the field, of 
battle, where her efficient help stirred our national pride ; and we may 
feel even prouder of her high eoonomic triumphs, as they have been 
gained loyal to the noblest traditions of our raee. 

Before the reading of the pajier, the Pbehidknt said : The author of * The 
Great Bift Valley ' needs no introduction to any audienoe in this country, and, 
indeed, Prof. Gregory V* reputation as one of our most brilliant as well as one of our 
most active geographers and geologists has spread far beyond these islands. But 
1 think It may be interesting if 1 recall to you a few of tho leading points in his 
scientific career, and especially those where he has come iuto touch with our Boyal 
Geographical Society. I shall not dwell upon his early travels for geological pur- 
poses in the Becky mountains and elsewhere, but 1 will remind you that about 
twelve years ago he gave us here a most important contribution to our knowledge 
of the physical geography of British East Africa, based upon his notable journty to 
Mount Kenya and Lake Baringo, an expedition the more notable on account of the 
very slender resources' with which Pfof. Gregory carried H out Not long after, he 
went as naturalisferwith the expedition which Sir Martin Conway took to Spits- 
bergen, and shortly after his return he read ua a highly scientific paper on the plan 
of the Earth and its causes. We had hoped that Profc Gregory might have been 
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Able to accompany our National Antarctic Expedition as the direotor of the civilian 
scientific staff, and it is no derogation from the merits of the geologist who aotually 
went with that expedition if I say that the loss of Prof. Gregory's experience and 
insight could not be mode good. Instead of going to the Antarctic with that expedi- 
tion, Prof. Gregory accepted the Choir of Geology in the University of Melbourne, 
and, subsequently, the directorship of the Geological Survey of Victoria. He 
mode one notable expedition to Lake Eyre, where he gathered materials upon 
which he has based some interesting conclusions as to the post historyof the island 
continent. But during his residence in Australia ho did not confine himself solely 
to geology ; he paid a great deal of attention to the economic conditions of that 
country, and we may be Bure that whatever a man of his calibre and his experience 
may have to say about the economic development of Australia will deserve our 
closest attention, and also full discussion after his paper, which I now invite him 
to read. 

After the paper, the President : We are so fortunate as to have here to- 
night Sir John Forrest. I need hardly say that Mb name is well known to every- 
body who cores about the British Empire. Every one knowB him by reputation 
os having been, after official employment of various kinds, the first Prime Minister 
of Western Australia when she becajne a self-governing colony. Every one knows 
he held that position until the Commonwealth was formed, and resigned it only to 
take office in the Commonwealth ministry, which he still holds. I believe he has 
held high official position for twenty-three years, with only a break of one year. 
But while all imperialists know Sir John Forrest by reputation in these capacities, 
there is another person even more interesting to us os geographers, and that is the 
youthful John Forrest of thirty to forty years ago. His is one of a small galaxy of 
names of men who broko through from the seaboard into the interior. There was 
his expedition in the Bearch after Dr. Leiohardt which, like the search after Dr. 
Livingstone, led to remarkable results. Then came his arduous journey from Perth 
to Adelaide round the great bight of Australia. Later on came bis last and most 
daring expedition into the very heart of the continent As the minister of to-day 
and the explorer of old, we shall be glad to hear anything that he may tell us about 
Australia. 

Sir John Forrest: 1 am afraid you have given me a somewhat difficult task 
in that you deBiro that 1 should tell you about my experience in days now long 
ago, and also that I should say a few words in regard to the address which we 
have been bo fortunate aB to liBten to. I can only assure you that I am very 
glad indeed to be here in thiB hall again. I think it is thirty years since I was 
here, and 1 remember I gave on account to the meeting at that time of my last 
journey through Western Australia from Champion bay on the west coast to the 
overland telegraph line, whioh I Blruok about 700 miles north of Adelaide. 
Since that time many other explorers have crossed from east to west or from west 
to east ; but no other explorer, either before or sinoe, has done what I was fortu- 
nate enough to be able to do — that is, cross with horses only. Sinoe that time 
camels have been introduced into the work of Australian exploration ; and when 
1 toll you that a horse wants water every day, at least, and a camel can go, under 
exceptional circumstances, nearly a month without water, you can well understand 
how much more difficult it was for ub, in *80, 70, and 74, to penetrate into the 
interior of Australia than it haB been for those who have followed in our foot- 
iteps. 1 have listened with very muoh pleasure to the lecture which we have 
heard from our friend Prof. Gregory, which he has divided into two parts. 
First of all, he told us a great deal about the physical conditions of Australia, 
and then he finished his address with matter that would have served well 
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a politician, I must thank him for saying so many friendly words about 
Australia and about the intentions and desires of the Australian people. In 
regard to the matter of white Australia, I hare never gone so far ae to say that I 
should leave all the northern part of Australia unoooupted and waste (some 
poople go that far) rather than have it developed by the employment of coloured 
labour. I have never gone that Mr, but I say this — that If white men can do the 
work, I shall do all in my power to encourage them to do it, and instead of their 
being any feeling in this country against Australia for desiring to keep that 
continent a white man's country, I think you should all rejoloe. Yon should all 
rejoice that we are trying to build up in the southern hemisphere another place 
where our countrymen, the people of the United Kingdom here, may go and hve 
and flourish, another England, another permanent home for oor race In the 
southern hemisphere. When I visited, a few weeks ago, a portion of Syria — 
•Jerusalem, the omdle of our (kith— and I saw the result of nearly two thousand 
years of the civilisation of a coloured race ; when I saw an absolute absence of 
anything like comfort as we know of it ; when I saw those people living under con- 
ditions which I hope will never prevail in Australia, then 1 thought to mywslf, I do 
rejoice, and I am sore the people of the mother-oouatry ought to rejoice, that we are 
making an effort to preserve that continent of Australia for them. It le sometimes 
Bald that wo in Australia are selfish, and that we are trying to keep the plaee all 
to ourselves. Well, I don't think that is so. We desire to see the place filled up 
with good sterling white British people. Even with the small number of four 
millions British people, we are doing a great work who are there already. We 
have an external trade— three-quarters of it with the British people— of £100,000,000 
sterling a year, and we have a production from the soil, inoludlng the manufacture! 
(which amount to £29,000,000 sterling a year, and are increasing) of £120,000,000 a 
year. Can you show me any other place in the world where so much is done, 
where such great figures can be shown for so small a number of people? There is 
no other place in the world where four millions of men, women, and ohUdrea 
produce £120,000,000 of primary productions. And I am sura there is no other 
place in the world where four million people, including men, women, and children, 
have an external trade of £100,000,000 sterling a year. Well, I think that there 
is no reason to complain that we are not going ahead ; every year we are pro- 
gressing. At the present time, we are more prosperous than we ever were slooe 
Australia was founded, and if we have a few more good seasons — because a great 
deal depends upon the annual rainfall— well, then, perhaps we shall get “ too big 
altogether for our boots. 1 ’ I do not know that I need say anything more ; I did not 
come here with the intention of speaking, I came here with the Intention of listen- 
ing, and I have listened very attentively to the paper with the greatest pleasure, 
not the least interesting portions being those which might have been expected 
from one of the leading politicians of Australia rather than a learned Professor of 
Geology. It only shows you that Prof. Gregory has not been in Australia without 
keeping his eyes open, bringing his keen judgment and knowledge to bear, not 
only on our gepiogy, hut also on our social conditions. I am delighted to be here 
to-night, and to renew my acquaintance, after so many years, with the Royal 
Geographical Society. I was very closely connected with it in my youth, and I 
have every reason to be proud of the Geographical Society, because they were 
good enough to give me the greatest honour that they have the privilege of 
bestowing some thirty years ago. I have had a varied career, as my friend the 
President has told yon. I have been fortunate enough, he says, to have been In 
office— I think he said for twenty-two years out of twenty-three. Well, that Is 
a very long time indeed ; but I will cay this to you here to-night— that although 
No. III.— Septbmbib, 1906.] a 
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many successes have been agreeable, and have given me, when I look back upon 
them, very muoh satisfaction, I am prouder of being a Gold Modaliat of the lloyal 
Geographical Society of London than I am of any other honour that I have ever 
reoeived. 

Sir Horace Tozer (Agent-General for Queensland) : I am afraid I oan only 
say a few words. The paper divides itself into two subjects, and one of those is 
intensely interesting to all Australians like myBelf, and it will be read with interest 
there, and will place on record many facts not hitherto understood. I certainly 
was delighted with it. In regard to the second part, I am precluded by my office 
from ever alluding to controversial politics in England ; I cannot, therefore, say 
anything about them whatever. I am sorry to think that the professor was not 
able to visit the north-eastern parts of Australia — Mount Morgan, in the north 
particularly. I am perfectly sure he would have been able to give us a most 
interesting geological description of Mount Morgan. You cheered when you saw 
a picture of a mine, and knew that it only had a capital of £15,000 and returned 
£1,500,000 in dividends. Mount Morgan had not a single farthing capital, and haB 
returned something like £7,500,000 in dividends. If he had gone there, it would 
have stimulated others to seek for discoveries of a similar character. I am very 
.proud of the land of my birth, and I can only say that if Great Britain maintains 
the position she has established for all her colonies, of not interfering with them, 
they will remain as they have always been — the bonds of empire. 

Mr. T. A. Coohlan (Agent-General for New South Wales) : We have been 
so long acoustomed to have thrown at us opinions so entirely different from those 
voiced by Prof. Gregory, and so completely unfavourable to Australian ideas and 
aspirations, that to hear the learned professor's views concerning our country is 
like inhaling a breath of fresh air in a dose room. My object in addressing you 
is to support the professor's views on the economic aspect of Australian settlement, 
and to point out how Australia occupies a position essentially different from any 
other portion of the empire, or, indeed, any other country peopled by a white race. 
It stands out of the course of the great trade routes of the world, remote from 
Europe, from which it is removed thirty days' steaming. On the other hand, it is 
dose to the teeming shores of Asia, being seven days from India, ten days from 
Ghina, and eleven days from Japan, and along its northern coasts lie the great 
East Indian archipelagoes. The peculiarity of its isolated position makes the 
pressing problems Australia has to faoe in the development of settlement unique 
of their kind, and there can be scarcely any question that upon the right solution 
of these problems will depend its ultimate position among the people of the world. 
Other countries have been able, from analogies to be found in history, to gain some 
light on the perplexities of their progress; but this is denied to Australia, where 
the problems of its civilisation must needs be approached one by one and Bolved 
experimentally. Australia, as it has been frequently said, is the outpost of white 
civilisation in the East. It has no native difficulty such as that of South Africa, 
and its troubles In the matter of odoured population arise from its proximity to 
India and China, the Japanese element of the case being of a negligible quantity. 
What Australia sees very clearly is, that if it admits the Asiatic population freely, 
it will be speedily free to faoe with a difficulty at once economic, political, and 
ethical. Australia is so close to South-Eastern Asia that with unrestricted immi- 
gration it might easily find itself with a large Asiatic population out of all sympathy 
with Australian ideals, aliens in manners and religion, in sympathy and aspira- 
tions, with whom inter-marriage would be impossible, or, if possible, most hannfal 
—a population to be defended in ease of aggression, and useless and untrustworthy 
for the pur pose s of general defenoe, Apart from the question of morals, the chief 
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Australian objection to the Chineee is economical. He is a producer, and not a 
consumer. If the price of labour be determined by the coat of Its maintenance or 
production, then the European, with his need for varied food, superior clothing, 
sanitary surroundings, comfortable lodgings and amusements, and like conditions 
for his wife and family, requires a muoh larger wage than does the Chinese worker, 
and in competition must go to the wall— a fate he is not likely to acoept in 
Australia without a desperate struggle. The Australian has won from the wilder- 
ness comparative oomfort and contentment, conditions which would be jeopardised 
to all except the wealthy by the indiscriminate introduction of the Chinese. The 
country most favoured by the partisans of blaok labour is the northern territory, 
where there is much fine land, and tropical produce grows in great profusion. But 
who would gain by its employment in the development of this territory? The 
bulk of the white population would oertainly not be beneficially affected ; bat over 
and above all this, Australians argue that it has not yot been demonstrated that 
white men cannot work in the A ustraiian tropics. The experience of other countries 
does not determine the question. What is trne of Afrioa and Amerioa is not 
necessarily true of Australia, where it is found that occupation vastly improves the 
coast lands, from the point of view of health, malarial fevers retreating before the 
face of systematic cultivation. As regards work in the open, In what respect is 
the Chinese or Japanese more fitted by upbringing for work in a warm climate 
than is the native-born Australian ? Taken as a whole, the climate of Japan is a 
cold one. At Hakodate the temperature of the coldest month averages 28*3 Fata* 
and at Tokio 36*3 Fahr. ; whiie the temperature of tho hottest month Is in one 
case 71°, and in the other 79*9. Similarly In China, at Shanghai, in the oentre of 
the coast, the average of the coldest month is 25*7, and of summer 82*0 ; while 
at Pekin the temperatures are 26*6 and 79° respectively. Compare these tempe- 
ratures with those of Sydney, where the average of the coldest month is 52*3, and 
of the hottest 71*5 ; or of Melbourne, where the average temperature of the coldest 
month ie 47*6, end of the hottest 66*3. In any case, what is the urgency of the 
matter? Australia has the centuries before it. If its people now make the error 
of introducing Asiatics, the blunder will be fatal and irreparably whereas the 
course of finding out by experiment what the white man can do in the tropics is 
obviously the one dictated by sanity and safety. The second point to which I 
should have wished to make reference is the oft-repoated statement that Australia 
is given over to socialism and all things socialistic, but to do so adequately I should 
have to pass beyond the limits of even economical geography. May I say that 
there is in Australia muoh more excuse for socialism than in this or in any other 
old country. In the early days of settlement in Australia, the Crown delegated to 
the governor such powers as made him the father and ruler of the state. Yet 
there was no talk of socialism in those days. The governor was not only the 
commandant of the settlement, but was patriarch and bread-provider of the 
straggling colony. He was dictator, chief justice, court of appeal, parliament, 
■tore-keeper, and census-taker. He journeyed from district to district of bis little 
realm, questioned his people, admonished them as to their oonduct, and carried 
back with him to headquarters the list of their grievances. He built their roads, 
their schools, their churches, their markets, regulated the price of their produce, 
distributed rations, and altogether his relations with his people were Immediate 
and very personal. The conditions of Australia made Government interven- 
tion an absolute necessity, and the physical peculiarities of the country made 
settlement impossible except with the continued assistance of the Government* 
There ere in Australia* no large navigable riven to oonvey merahaadise to the 
Interior, and railway! were an original and urgent neoemity of progress. Private 
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aatopH- wm allowed to make an attempt to supply this want, but it failed 
disastrously ; and if the ©ountry had waited for private enterprise for its develop- 
ment, It would still be without any proper means of oommunioation. The principle 
of action adopted by the Australian states is that where any service is in the 
nature of a monopoly, it is best undertaken by the state or municipality. But 
even this very excellent doctrine is not by any means pushed to its logical con- 
clusion. The adoption of the principle of state ownership of railways and of 
the great monopolies— water supply, sewerage, telegraphs, telephones, etc.— 
Involved the creation of a public debt, inasmuoh as no state is in a poidtion — 
Great Britain any more than Australia— -to undertake railway extension on a large 
scale out of ordinary revenue. Compared with the United Kingdom, Australia is 
very lightly burdened, the unproductive state and municipal or local debt being 
in each oase— United Kingdom, £990,000,000, equal to £23 6s. per inhabitant; 
Australia, £45,000,000, equaLto £11 9s. per inhabitant. In reality, therefore, 
the debt of Australia is proportionately muoh less than that of the United Kingdom, 
maugre all that Is said to the contrary. Taking all forms of taxation on real 
property In Australia, it will be found that the total for the Commonwealth amounts 
to £3,838,579 on a capital value of £683,944,000, equivalent to lls. 2d. per cent. ; 
and as the net return from property in Auustralia is at least 5$ per cent., the 
burthen of taxation on property is equal to 2s. l$d. in the £ of rental value. For 
this sum, the services of water and sewerage are included ; excluding these services, 
the rate would not average more than Is. Id. in the £, the highest rated area in 
Australia not having, 1 believe, a greater burthen than 2s. 6 d. It may be safely 
affirmed that the highest rate of distriot taxation ever proposed to any Australian 
Parliament does not reach to half the minimum now imposed in the most favoured 
districts in England. The aim and end of all land legislation in Australia, inoludlng 
that of land taxes, has been the settlement of the industrial population on the soil 
and the prevention of the accumulation of large estates. It is notorious that in 
many respects this legislation has not been successful, and the accumulation of 
large estates has gone on, and will continue to go on, so long as the holding of 
land in large areas is found to be profitable. In dealing with the question of the 
settlement of population on the land, Australia has had to solve its difficulties hy 
experiments, and the various experiments whioh have been tried have all had 
the family resemblance of falling more or less in the object which they sought 
to attain. There has been the policy of granting land without payment; the 
sale of land in living areas to persons willing to develop such land ; sales by 
auction; free selection after survey; free selection before survey; indiscriminate 
soles by auotion; and leasing in one form or another,— all these methods have 
been but so many roads to the establishment of large estates, and all the Australian 
Governments have been foroed to the oono Won that it foneoessary, in order that the 
development of settlement shall not be further impeded, that the large estates shall 
be bought hack from their owners and cut up for closer settlement. It would, of 
course, be contrary to our knowledge of human nature to expect that even this 
polioy of outtiug up estates will oure the greed for land that is everywhere a 
passion, and not less in Australia than elsewhere ; but whether successful or not, 
there is a strong sentiment in Australia that the land question is the key to the 
solution of many soda! difficulties, and if such question were solved satisfactorily, 
much would be done to prevent the formation of an hereditary pauper class, which 
is so depressing a spectacle in this as in all other countries. This Idea has been 
at the root of much of the reoent land legislation of the Australian states as well 
as the determination of Australian statesmen to maintain the policy of a white 
Australia, and assure to the working classes a reasonable living wage. It is also 
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the idee which is behind reoent legislation in rigard to friendly seriatim end 
savings-banks for those who are able to save* and old-age pensions for those whose 
lot in life and whose misfortunes have prevented them acquiring a competence 
sufficient to give some sort of ease to their declining, years. 

I may say it has afforded me the very greatest pleasure to Ueten to Prof. Gregory* 
and I am quite satisfied that his paper, whether it is appreciated in this country or 
not, will find in Australia the very warmest acceptance. Ha la moat accurate* so 
far as I know, in all his foots, and the picture he draws ef Australia is one 
which I very much welcome. I believe what be has i«W wkU do an enormous 
amount of good, because he comes to Australia as an unprqjudftosd spectator, with 
just the knowledge which well-informed men have. He studied oar cu stoms , he 
studied our occupation?, and brought hack with him a most favourable Impression, 
and an impression which is most gratifying to us who are natives of that great 
continent. 

The Hon. J. Gbbklby Jenkins (Agent-General, South Australia): I should be 
violating one of Australia's social laws were I to speak — tbs eight home* prtoolple. 

I do not wish to do that. However, for just a moment, 1 will take fie oppor- 
tunity of thanking the professor for the interesting paper that we have listened to 
to-night, and I would like to take the opportunity, also, of pointing to-Uty friends, 
Sir John Forrest and Sir Horace Tuser, as two examples that Australian ollmate 
does not kill white men. Sir John passed from the dryest part through the tartest 
part of Australia. That was thirty years ago. Look at him now I If you have 
in this beautiful climate of England any brighter or more healthy specimen, in the 
language of the Americans I might say, “ Trot him cut.* I am not going to dwell 
on anything in relation to foreign labour— that has been discussed iu this country ; 
but there was one remark made, either by the lecturer or one of the speakers, that, 
coming from Australia, I strongly emphasise ; that is, we ought to have a foiriy good 
idea of what wc want for ourselves. All we ask is that wc shall have the privilege 

of making our own laws. " 

The President : I feel sure that you will ail join in a moat hearty vote of 
thanks to Prof. Gregory for the admirable geographical paper he has given us, and 
also for the political addition, to it, and that you will include .in that rote of 
thanks Sir John Forrest snl others who have given us so interesting a discussion 


upon Prof. Gregory’s paper. 

Prof. Gregory : I would like Just to thank you very heartily for your kind 
vote of thanks, and especially for the kind remarks mode by the President, Sir 
John Forrest, and the Agents-Gtaneral. I am mm if my paper has bad no other 
results than that of producing the valuable statistic, of Mr. Coghlan, the trouble 
will be thoroughly repaid. I might remark that 1 think the final part of my 
paper wu not no much political aa eoonomic. If it to not eoonomto gMgmphy, I 
do not know what eoonomto geography mean*. Untom one conrtden labour quo* 
tiour, it to impowible to estimate the value that can he made of the raw material*. 


SOUTHERN PERU ; NOTES ON TWO EXPEDITIONS. 

By O. REGINALD BNOOX, P.R.O.B. 

I Regions of Sindh and Oababaya, and Lake Titicaca. 

Baku in August, 1904, 1 loft Lima with the objeot of examining eome 
ancient in the interior of Peru, beyond, tbe Andes, upon 

the headwater, of the river Inamhari. The river is an affluent of the 
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gmt Madre de Dios river, which forms part of the fluvial system drain- 
ing the western portion of the watershed of the Amazonian basin, and 
whidb, rising in the Andes near the boundary of Peru with Bolivia, 
unites with the river Beni, and under the name of the river Madeira 
ftlli into the Amazon. 

Three days’ steaming from Callao brought me to the port of Mollendo, 
whence the southern railway of Peru, vtd Arequipa, took me to the 
station of Tirapata, a distance of 837 miles by train. The railway 
crosses the Andes at a height above sea-level of 14,660 feet at 44 Cruoero 
Alto,” and descends thenoe into the basin of Lake Titioaoa. It then 
runs north-westerly to the station Siouani, from which point oon- 
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struotion work is now being carried out in ordei to complete the 
oonnootion to the old Inca capital of Cuzco Looking westward from 
the railway near the bumiuit — Cruoero Alto — a glimpse is obtained of 
the peak oi Coiapuna, of unknown height, but which, judging by its 
oonsideiable ice-oap, must be of great elevation The accompanying 
view is not taken from thiB point, however, but from muoh nearer the 
peak, on a subsequent journey. 

The elevation of Tirapata, where I exchanged the train for the 
saddle, is 12,731 feet It is surrounded by the vast stretches of flat 
land, or pampa, whioh extend noi th-westerh from the shore of Lake 
Titioaoa along the Puoara and Azangaro rivers. Save at mid-day, when 
the sun shines stiongly, the region is cold and bleak, and the air 
rarefied, due to the altitude. From the same cause oereals and alfalfa 
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do not flourish, and the ohief product is that of potatoes, the 
principal industry among the Indian inhabitants that of breeding 
alpacas and sheep for their wool, and llamas as beasts of burden. 

The first three days of my journey was performed over a new 
road which had been constructed by an American mining company, 
and on the third night I arrived at the town of Cruoero, 13,800 feet. 
From this point the road becomes very rough and broken, due to the 
steep ascent to the main summit of the Andes, known at that part 
of its oourse as the Cordillera of Azangaro. The name 44 Azangaro,” I 
may mention in passing, is that of a town on the river of the Bame 
name, and is stated to be a corruption of a Queohua word meaning 
“ the farthest away,” and it is supposed to be the furthest westerly 
point — the Cordillera — dominated by the Inoa regime. 

The road crossing the summit skirts the shore of a large lake — Lake 
Ariooma — whose green and blue profundities reflected the peaks, covered 
with perpetual snow, which arise immediately upon its eastern verge, 
and whose glaciers give birth to the constant streams which feed 
it. The altitude of this beautiful lake is about 15,000 feet above 
sea-level, and the road ascends to about 16,500 feet shortly beyond, 
orossing a portion of the ice-cap. I again passed this point upon my 
return journey, and shall further speak of it. To the north-west are 
seen some of the snow-clad peaks of the Novado de Viloanota, a colossal 
range. 

This summit of Ariooma marks the water-parting of the continent, 
the southern side forming that of the watershed of Titicaca, whilst the 
northern is that of the Amazonian basin. The usual Andian storm 
came on as I descended, and, pelted, battered, and Boaked with rain 
and snow, arrived at nightfall at the village of Limbani, 11,700 feet 
altitude, and lodged at the house of the “ gobernador.” Here I met a 
Peruvian engineer, bound for the same place as myself, and we decided 
to make the journey in company to my objective point, known as 
“ Aporoma,” where the gold-mines are found. 

Having overcome the difficulties and delays whioh are the invariable 
accompaniment of the organizing of an expedition in Peru, we set out 
in the early morning on the last day of August. The expedition 
inoluded ten Indians, armed with machetes, etc., and carrying heavy 
paoks consisting of our bedding, implements, and food for three weeks’ 
journey, for the route lay through an uninhabited region where no 
supplies could be obtained. Nine of these Indians were the usual 
Oholos of the Sierra, whilst the tenth was a 44 Chunoho,” of the — reputedly 
—^cannibal tribe of that name, inhabiting the far interior of the 
Montana. Nevertheless, the Chunoho, having oome. to the Siena when 
comparatively young, had become somewhat oivilized, and was, more- 
over, almost the only one among them who could speak or understand a 
little Spanish. 
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I had taken a consensus of opinion as to the route it would be 
necessary to traverse, and as a result deoided to go on foot, a proceeding 
which I found to have been wise, as the trails were impossible in places 
for horses or mules. Our way lay at first along the river Limbani, and 
leaving this the trail wound up a long steep ridge to a height of 
IS, 500 feet. The granite formation at Limbani had now ohanged to a 
slate, and gold-bearing quartz lodes are encountered in the region. 
Having crossed the high ridge, slowly and with frequent halts, for the 
rarefied air of that altitude renders walking fatiguing and the work 
upon the longs severe, we descended the difficult zigzag and eoaroely 
visible trail to a grass-oovered valley below, and slept in a 44 tambo ” 
upon the banks of a stream near a small Indian village known as 
Cutani. A “tambo” is a building which serves for the oommon 
accommodation of travellers, and a few of these huts— for they are nothing 
more — are maintained in one or two plaoes in Pern by local authorities 
for that purpose, although unfortunately they are very soaroe, not- 
withstanding that routes of travel often i*ass through uninhabited 
regions. Poor as was this tambo, its roof was waterproof, and there was 
some dry firewood inside, which ensured supper and a dry bed. For 
many subsequent nights these desirable adjuncts were only obtained 
with considerable difficulty, as, in order to sleep within a hut of any 
description, this had first to bo constructed. 

The progress of the party was, as regards actual leagues covered, 
relatively slow, for the Indian carriers were rather heavily laden, and 
my companion, moreover', was not a rapid pedestrian. I frequently 
found myself far in advanoe of the rest of the party, alone in those 
strange and untravelled solitudes of the Andes upon the border of the 
mysterious Montana. 

The desoent of the eastern slope of the Andes is rapid, and the 
change of temperature as the traveller approaches the region of the 
forests very noticeable. At the end of the seoond day I found myself 
alone, following the trail along what appeared to be the back of a high 
sharp ridge, for the heavens were entirely obscured in a thick, warm 
mist, and the landscape entirely shut out from view. Looking through 
the bushes on either hand, it was apparent that the ground descended 
precipitously on both sides, and, indeed, on the right hand I could hear, 
us if far below, the murmur of running water. This I knew to be the 
river Paochani, which rises in the Cordillera and empties in the Huari- 
Uuari, and so into the Inambari river, before mentioned. 

The mist panoramas in these regions are remarkable at oertain 
seasons, and the rains are heavy and continuous after mid-day. I sat 
down and waited for the rest of the party, and as soon as the Indians 
approached set them to work cutting boughs and building a shelter 
for the night on the only spot available — a small ledge of rook about 
6 feet wide, with an abrupt precipice of some thousands of feet of sheer 
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descent into the river below, and over which our feet almost hucg as we 
lay down to sleep upon our blankets. 

For two days more we pursued our journey, the rain pouring down 
upon us incessantly. The “ trail/ 1 if by courtesy I may term it such, 
passed at times through a series of rook-basins worn in the slate, and 
progress was made through them as through a succession of “ baths," 
for they were full of water from the rain. I made no pretence of keep- 
ing dry; it was impossible during the march, for, apart from the 
“ baths " underfoot, the vegetation met overhead, and, being loaded with 
water, sent down its showers at every step. Impatient of the wearied 
Indian bearers, I carried a machete in my hand, and often was obliged 
to carve a way through the thick growth of tho brushwood whioh 
covered the old trail, for we had now left tlie open slopes of the 
Cordillera and entered upon the upper edge of the Montana, or region of 
forests. 

The altitude at whioh this vegetation begins is from 10,000 to 
11,000 feet above sea-level, and the line of demarcation is strongly 
notioeable. Above are the slopes and valleys of the “ pajonales," or 
grass-oovered areas, free of trees of any description, whilst below the 
traveller enters among thickets of tangled brushwood of all kinds, and 
in places of beautiful flowering shrubB. As he pursues his journey 
onward and downward palms and tree-ferns appear, the atmosphere 
becomes warmer, the mists lie heavier, and the silenoe is broken only 
by the patter and fall of the heavy water-drops from the boughs above. 
Scarcely a living thing appears to inhabit this upper fringe of the 
tropical Montana. There are no monkeys, no Biiakes, no birds, and very 
few inseots. An occasional puma is heard, and at times the swish of 
oondorian wings in the ambient above ; but nature here is in a changing 
phase, and her profusion of animal life seems to be reserved for the more 
tropical interior, still many leagues uwuy towards the sunrise. At 
times the mists lifted for brief moments, and gave me glimpses of 
faivreadhing tree-clad slopes divided by profound valleys, stretching 
away into tho vast Amazonian basin. At a turn of the trail whioh 
brought me out upon the brow of a hill, I beheld a cascade on the 
opposing slope of a valley, a high white, laoe-like fall among the green 
background of the branches, and I hailed it with satisfaction, for, from 
descriptions of the place, I knew it to be not far from the point of my 
destination. It forms the souroe of a small river, the Fuli-puli, whioh 
runs dose to the mines of A]>oroma. 

Difficult as the trail had l>oon, it nevertheless bore witness to the 
considerable work whioh had at one time l>een carried on at these 
mines, for long portions of it were constructed of slabs of stone placed 
in the form of steps, and must have been made at (Considerable expense 
in the past centuries when the mines were worked, first by the Incas, 
and later by the Spaniards, for these latter did but work on a larger 
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scale, in many oases, what the former had previously discovered and 
used. 

At length, after more than four days on foot from Idmbaiii, and 
sleeping and eating under difficulties, we arrived at Aporoma. It was 
already evening ; the rain was falling heavily, as usual f and there was 
no habitation or living being in the vioinity, notwithstanding that in 
bygone ages it had been the scene of the aotivity of thousands of 
workers, and that a village had existed there. But after diligent search 
among the vegetation, in a spot whioh the Indian guide, with that 
strongly developed faculty for locality whioh his kind possesses, had 
stated as being the site of the former house near whioh he had woiked 
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when a boy, the walls of a habitation were discovered. Animating all 
hands, 1 directed the clearing away of the heavy growth of vegetation 
whioh oumbered them, and within a couple of hours the interior was 
free; a durable roof, composed of strong branokes covered deep with 
leaves and grass, was constructed upon the walls ; our beds were 
arranged upon a floor-covering of aromatic boughs; and a fire was 
kindled in one corner, so that wo were able to oontemplate the coming 
night with something of equanimity. The altitude at this point was 
about 7200 feet ; the temperature at H p.m„ 46° Fahr., and at 3 p.m. in 
the afternoon, 60° Fahr. 

The mines are worthy of a brief description. They consist of a 
large area, between the riven Huayna, or Puli-puli, and Paoohani, of 
Tertiary gravel; the bed of an anoient river, upheaved by some 
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trilptive motion probably, and resting upon a bed-rook of day-date. As 
previously stated, they were worked many years ago as open plaoer 
mines. Conduits and sluices were oonstrnoted of stone, and tunnels 
through the gravel banks, and various other works, whioh in some 
ancient reoords are stated to have cost a sum equal to more than half a 
million pounds. Vast quantities of gold were extracted, and the bid 
workings, very extensive, attest the aotivity whioh was displayed. A 
grant” of six thousand Indians was “ spent,” it is stated, upon this 
work by a Spanish viceroy, and much of the gold extracted went to 
Spain. The “grant w of Indians principally left its bones in the vicinity 
of its toil ; decimation of the population came about by rebellion, greed, 
and avarice, abandonment followed, and nature presently covered up 
the scarred evidences of man f s transitory handiwork with her generous 
bores of flower and foliage. 

I penetrated some leagues further into the Montana, following the 
course of the river, and descended to an elevation of 6000 feet. The 
temperature here was much higher, due to the desoent, and registered 
in the evening 69° Fahr. The hill-slopes and valleys are thickly 
covered with trees of comparatively small girth and height, and the 
existence of a few cedars marked the beginning of the region where 
these flourish. The oountry is exceedingly broken and difficult of 
access here, and the rivers are torrential and rapid. The geological 
formation is a slate, heavily charged with iron pyrites, and containing 
quartz. 

Returning to Aporoma to finish my study of the minos, I was con- 
fronted with a Btrike of the Indians. The cause of this was the lack 
of provisions, whioh had given out. To gain a couple of days, we 
despatched those among them who were not absolutely neoessary, and 
supplied the remainder with food from our own slim remaining stores. 
But at length I had to give the order to depart, for there remained 
nothing but rioe and tea, and on this we were obliged to subsist for five 
days, under foroed marches, in order to get out of the Montana and 
return to Limbani. 

The traveller has continually to observe the truth that misfortunes 
never come singly ; and on the second day one of the Indian bearers, 
the Ghunbho, disappeared, and left his baggage in the trail. As the 
other bearers were already overloaded, it was impossible to distribute 
his bundle among them, and, ordering a halt, I was obliged to have a 
selection made of articles whioh could be dispensed with most easily. 
I abandoned my travelling-oot and various articles of dothing, and my 
companion some of his instruments, whilst we reduced the number of 
our cooking-utensils to the lowest possible limit. The Ohundho we 
never saw again, and the Indians considered that he had gone to rejoin 
his tribe. As a tribute to aboriginal honesty, I may state that he took 
nothing away but his own things, notwithstanding that among the 



WraiW FEB0: MOTES OM TWO EXPEDmOKS. W§ 

artiolei ho carried were my saddle-bag*, containing a eaok of Peruvian 
and Bolivian silver dollars I 

At the end of the third day our meagre rations of rise and tea were 
concluded, and we formed oamp early, with the intention of making a 
long march on the morrow to the town of Phara, which was rather 
nearer than Limbani. A rode roof of branohes was constructed, but, 
fortunately, the rain bad held off during the return journey* The sky 
had been dear, but as evening fell the mists arose and formed one of 
those ourious and weird transformation scenes snob as the traveller in 
the Andes may witness. I find in my note-book the following descrip- 
tion, written upon the spot : — 

“The sun has set, but it still tinges the western sky with its 
beautiful and indescribable tints. The palest saffron fades into the 
pearly green of the aenith, and the last and orange imys, oalm and cold, 
flash faintly and expiriogly upwards. In and among the deep canons 
of the stem and purple-green hills below, the fleecy cloud-masses of 
pearly vapour slowly pour, filling them with impalpable lakes, so soft, 
so pure, they seem the essenoe of the elements^ spread for the oouoh of 
some unseen god-traveller. Below, wrapped in the shades of darkness, 
are those steep ways and canons 1 have passed, leading from the far 
Montana. But the mist-sea is rising, urged by some evening breeze 
— appalling masses, which break over dim distant peaks like awful 
billows. They rise slowly, surely, terribly, os if to engulf even the 
high point whereon 1 stand. But night is at hand, and even as they 
rise they are dispersed or oovered by its sleepy pall. A single and 
glorious jewelled planet has dominated the eastern escarpment, and 
gleams softly down upon the dosing aoene.” 

We duly arrived at Phara, and breakfasted at the home of the 
“ oura,” and in return for his hospitality photographed the ancient 
church there. Within this building is au enormous altar composed of 
mirrors and brasswork, whioh latter was at one time oovered with gold 
and silver. The point of interest about this altar waa that it had 
originally belonged to the church at Apoxuma, I was informed, which 
had stood in the village there, the vestiges of whioh, as 1 have described, 
are now buried under the dense vegetation—- the growth of generations. 

At Edmbani I paid off the Indians, and, having with great difficulty 
secured mules, we again ascended the steep eastern slope of the Cor- 
dillera, and arrived at Ariooma, before described. The Indians gave 
themselves over to a carousal at Limbani, and I may here mention the 
evil effaota which are being produced in the regions of the Cordillera by 
the abuse of aloohol among the indigenes. I have on some ooeadons 
bed to Waste several days in attempts to secure beasts and a guide in 
these interior towns, but, nevertheless, have met cavalcades of twenty 
or thirty mules or horses entering or leaving the place, and loaded with 
~-what? Square tins of aloohol ! This terrible stuff is alcohol of 40°, 
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made from sugar-cane, and enormous quantities are consumed by the 
Indians, Who will go to any lengths to obtain it. At times it is impos- 
ed* to purchase a pieoe of bread in the native shops, or anything in 
th* way of provisions, but, nevertheless, they are all replete with bottles 
of this “ aguardiente,” or rum. I have seen huts oovered with the sides 
of the empty tins, and in one place the ohuroh is aotually roofed with 
these tins 1 It is a lamentable state of affairs, and must lead to the 
diminution of the working population, but its remedy seemB to lie only 
in the hands of the wealthy sugar-growers, who make the rum, and who 
are sometimes the legislators of the oountry. 

The lake of Ariooma runs north and south, about 2 leagues in length. 
Its depth seems to be very considerable, as I have observed in many 
other similar lakes which are so remarkable a feature of the Oordillera 
of 4 the Andes throughout its length. The existence of those numerous 
bodies of water, aotually astride the summit of the mountain range, is a 
matter which arrests the attention of the engineer, and probably some 
day they will form a valuable source of hydraulio power. 

Our journey was slow, for my companion was not a good horseman, 
and a heavy snowstorm overtook us upon the edge of the lake. Night 
was apprpaohing, and the group of Indian huts we had expected to reaoh 
was still many miles distant. It was useless to prooeed, and I oalled a 
halt. The only shelter was that afforded by the remaining walls of an 
ancient Inoa min, and I formed a sort of tent by securing the ooraers of 
the sheets of my bedding into the interstices of the stonework with 
stones rammed in. Under this we arranged our couohes, and made ooffee 
over our spirit-lamp, afterwards obtaining a fow hours* sleep, whilst the 
snow steadily piled up on our fragile roof. Notwithstanding the alti- 
tude — 1 5,000 feet at this plaoe — it was not very oold, the thermometer 
soaroely going down to freezing-point, whioh was fortunate. 

Instead of returning over my original route, I had deoided to extend 
my journey to inolude others of the auriferous regions of the provinoes 
of Sandia. We therefore followed a south-easterly course along the 
tabloland whioh forms a plateau below the snow-capped peaks at an 
altitude more or less equal to that already recorded, with the town and 
mines of Poto as our objective point 

The topographical and geologioal formation over this distanoe is 
remarkable. Our way lay principally along the bank of the Poto river 
whioh runs through extensive pampas or plateaus, as above stated, of 
auriferous glacial or alluvial drift. Jn many places the Indians work 
on the banks of the streams by the method known to them as “ aooohar," 
whioh consists in damming the water up in a small reservoir, and i*. a 
allowing it suddenly to flow out and impinge against a bank or area of 
auriferous material, washing it down into a rude* stone-paved sluioe, 
where the gold is recovered. These auriferous pampas and banks, 
whioh oover distances of many leagues, are probably deposits formed by 
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glacial action upon the gold-bearing elates and quarts of which the Cor- 
dillera is composed. The stones and material are not water-worn, as to 
alluvial gravel elsewhere, but are angular, and contained in an ashen* 
hued soil, carrying the gold. The pampas arer strewn with bcnUers of 
white quarts for many leagues^whioh catch the rays of the sun. The 
more broken portions of the plateau and the lateral valleys are covered 
with pasture, and hundreds of thousands of head of sheep, llamas, and 
alpaoss abound. I encountered large herds of viotxKa, and quantities of 
geese, duoks, etc., upon the numerous small lakes. Some of these 
plateaus have probably been at a former epoch lake bottoms, and, 
indeed, I passed through remarkable formations, consisting of long 
“ shores ” of conglomerate, or indurated gravel, whieh stood up in vast 
cliffs underlaid by oaves, and which latter were the home of thousands 
of “ viaoftohas,” or native squirrels. 

The town and mines of Poto are at an altitude above sea-level of 
nearly 16,000 feet. Very extensive mining has been carried oat here 
by the Indians before and during the Spanish rSyime, by the method 
previously described of “ aooohar." There is at present a modfm plant 
working by the “ hydraulio " method, with water under pressure, upon 
an enormous moraine of gold-bearing detritus. The huge tank descends 
from the Cordillera of Ananea, above the line of perpetual snow, a few 
miles distant. There are also mines at Ananea, more than 17,000 feet 
elevation, and these workings are certainly among the highest on the 
globe. During my stay at Poto (in September) the thermometer 
registered generally 104° Fahr. at mid-day, in the sun, and 37°*4 Fahr. 
in the shade, by which it will l>e seen how considerable is the range of 
temperature due to heat of the sun and the rarefaction of the air. 
Nevertheless the cold is not intense even at the coldest season, although 
snow and rain storms are frequent and severe. Terrible thunderstorms 
ooour, and the lightning continually strikes exposed points. I may here 
mention that the presence of eleotrioity in the atmosphere, even at 
normal times, is very notioeable. The fur boas whioh one wears as 
protection against the wind, and one's olothing, “ crackle " in a remark- 
able manner when the least friotion is applied. The same effeot is 
strongly produoed in oombing one's hair, and if it be done in the dark, 
sparks are observed to bo produoed by the friotion of the oomb. 

Leaving Poto, I continued my journey alone, exoept for my Indian 
guide, still in a south-easterly direction, with the intention of skirting 
the northern end of Lake Titicaoa, and arriving at the station of 
Juliaoa, on the southern railway of Peru. 

The country was entirely covered with freshly fallen snow. The 
temperature was like that of the breaking up of an English winter and 
the ooming of spring, for the air was soft and mild in the early morning. 
Beautiful white onmulus oloud-masses against a glorious blue sky, 
with a bright sun, were reflected in the mirror-surfaces of the numerous 
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•mall lakes X passed. Magnifioent water-fowl swam upon these lakes, 
and I Obtained one of them with a shot from my long-barrelled Oolt’s 
revolver — this not as a wanton taking of life, bat that the bird would 
supply the scarcity of provisions I knew I should enoounter on the 
morrow. 

Bands of viouha stared wonderingly as I passed, and one splendid 
fellow— a sentinel upon a knoll — is almost within reaoh of the revolver’s 
range, so near that I am tempted to try a shot. But I might have 
saved my cartridge, for he and his ten companions are away like the 
wind, only to stop and utter their ourious and plaintive, protesting or 
warning ory 300 yards away, where they stand graoefully and gaze 
at me. 

Ever these glorious white, olond-massed, oumulus columns, upward 
flung into the blue empyrean ; ever these silent and virgin everlasting 
peaks of eternal snow, which I am paralleling, upon the Bolivian border, 
and whose mysterious canons and violet snow-cornices blend from time 
to time with, the fleeoy mist-matter above them ; ever this unbroken 
solitude, and the feeling of being upon the top of matter ; and ever this 
extensive silenoe, undisturbed save by the ory of the “ alcamarini ” * 
or the vicuna. Strange and beautiful region, working out some 
function of the world’s ohanges in the plan of Nature’s ceaseless and 
inexplicable operations ! 

But the late afternoon advances, and a bitter wind arises from the 
snow-dad Cordillera and ohanges the aspect of all, and the sun has long 
since set, when, cold, hungry, and weary, 1 arrive at the town of Cojata. 
The industry of the people here is the breeding of alpacas, and the 
buying and selling of wood. Gold-mining is also carried oat, and a con- 
siderable trade done with Bolivia in the “ aguardiente," or rum, before 
spoken of. Cojata is very near the frontier-line of that country, which 
there consists of a small stream interseoting the pampa (part of the 
river Suohis). The vast glacial moraines of gold-bearing detritus are 
still a feature of the region, as are also the pampas of similar material ; 
and there is no doubt that these provinces of Sandia and Carabaya form 
one of the most important auriferous regions in the world. The Bolivian 
and Peruvian Indians here speak nothing but their language of Aymard. 
They, men as well as women, wear their hair in long “ trams, ’’ or 
queues, like Chinamen, and they often have a distinctive dress and 
head-gear, highly ornate. Their principal diversion appears to be the 
consumption of aguardiente, aooompanied or followed by a “jarania,” 
or fandango. Physioally, they are by no means an inferior raoe, and 
the women are often of fair height, robust, and not unattractive in 
appearanoe, save that they are unwashed. The altitude of Cojata 
is about 14,800 feet. 

Ijeaving this point, the trail asoended an eminenoe, from whioh 


* A white gull-llke bird. 
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1 got a faint and momentary view far to tho south of the tottoua peak 
of Sorata (or Llampo) (28,600 feet altitude), in Bolivia. Bearing 
downwards and through areas of a remarkable rook-formatlon of bard 
white sandstone, lying in horizontal strata, the trail daaswda mjWly 
towards Lake Titioaoa, and at every turn of the road I strained my eyes 
in search of its blue surface — my first approach thereto. At length I 
beheld it, still far off, and between the barren and rooky MBs whkh I 
had to pass before reaohing my halting-pUwe— the town Of HuenoanS. 
The first view of Titioaoa was very beautiful. 

From Huanoand to Juliaoa is a long day’s ride, and, having secured 
a guide. I left before eunriee. The road lay at first through the l*n« 
cultivated by the Indiana, and the eweape and memhee bord ering up on 
the lake. These letter places are dangerous, and it wae *> 

wade through a sheet of water, with my horse submerged to the send e- 
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bags. One may also cross by means of the curious beleee, "raft®, 
which the Indians nse for navigation, and which are oonetruoted of 
0 f woven rushes. At one portion of the route the eomeijf ie 
. nintnreauue There are areas of yellow water-weed, from 
^^^ Sfeathered heron, arise ae the traveller p-me. 
whndi num<w° oordUlera are redacted in the blue surface of the 

?? ^ «^ble oonioal-shaped bourn, of the India. give 
lake* »»d tiw oliewhere in Peru. I examined eome 

. character to the ^e»e not ^ ^ ^ ^ ^ regulw c*,™. 

°f bricks ’ Each oourse is set in from the lower one, and thus the 
strSie icomee a cone, curved in profile, and circular on plan in the 

upper portion. intense, due to the bitter blast which 

^JZ ZnttTu f^ tbe lake. The altitude of Titicaca is 

^ * *■«. “ I-™*'** »• y * >»«•' 
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upon wy wearied horse before tye station hotel at Juliaoa, where I again 
enjoyed the luxuries of a good dinner and comfortable bed, after nearly 
two months* journeying in those interesting but inhospitable regions — 
Inhospitable not as regards man, but nature. 

As will hare been seen, some of the portions of the oountry I 
traversed are very little known, «nd upon the verge of the “Montana,” 
uninhabited. The most easterly point at which I arrived, near the 
junction of the streams before mentioned with the Huari-huari, or 
lnambari river, is south-west of and only about 25 or 30 miles from the 
port Markham, on the navigable river Tambopata, a port named after 
the late President of the Royal Geographical Sooiety, whose work and 
interest in the oountry are always gratefully remembered by Peruvians. 
I had desired to extend my journey to this river, but the circumstances 
already described rendered it impossible. 

The region is one of vast possibilities, both as regards the auriferouB 
plateaux and the zone of the Montana, whioh is healthy, and capable of 
producing crops of any kind after clearing and cultivation Bhall have 
taken place. Roads, however, or branoh railways must be built before 
much colonization can be brought about, and some advance is already 
being made in this respeot. When the project of uniting the Tailway 
system of the Faoifio with the navigable headwaters of the Amazonian 
fluvial ways is carried out, a beginning will have been made in the 
opening up of one of the most valuable portions of the Earth’s 
surface. 


II. IlUANCAVELlGA AND ADJOINING DEPARTMENTS. 

To reach the interior of Peru, and the rich, mineral-bearing zone 
upon the eastern slope of the Andes, the traveller must, from the Pacific 
littoral, invariably otobb the summit of the Cordillera, for this vast 
natural barrier runs parallel with the ooast, and leaves no pass, speaking 
generally, at a less altitude than 14,000 or 15,000 feet above sea-level.* 

The Department, or state of Huancavelioa, whioh I visited in 
November, 1904, is one of the richest of the mineral-bearing regions 
of Peru, but it is difficult of aooess, due to its mountainous nature and 
to the fact that no roads, worthy of the name, have yet been constructed 
to give outlet to its products or communication with the ooast My 
way lay by the port of Pisco, about one day’s steamer journey south 
of Callao, and past the town of Ioa, a few miles from the port, with 
whioh it is connected by a railway, lea is the centre of a fertile 
agricultural district, where ootton, sugar-cane, wine, brandy, eto., are 
produoed. The crops here, like all those of the agricultural regions 
upon the ooast zone, are grown under irrigation, for, as is well known, 
the whole of this vast stretch of continent, from fScuador to Chile, is a 
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rainless regi on* Vegetation exists by virtue of the streams of wafer 
de epe n d in g the western slope of the Cordillera streams which have 
their origin in the oeaselese thawing of the ioe-oap, and the heavy rains 
of that lofty region. For the Andes, having deprived the western soft* 
of its rainfall by reason of the oltmatio conditions brought about through 
its agency, has, in part, remedied the defect by giving origin to these 
torrential streams. 

My first day's journey lay across the usual sterile desert none 



between the coast and the foothills of the Cordillera deserts over 
which the wearied horseman toils from sunrise to sunset. There is 
a group of extensive Inoa ruins upon the desert, whioh I examined 
in passing. The prinoipal feature is a large oourtyard some hundreds 
of feet in length and width, with a series of doorways opening 
therefrom. Between these doorways, whioh are symmetrically spaced, 
are niches, and both are of the tapering form so often seen in 
Inoa architecture. A portion of one wall is shown in the aooom- 
pauying sketch. The walls were of adobe and rough pieoes of stone, the 
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whole Msg made into a smooth surfaoe with plaster formed of mud 
or day. The general faoe of the walls has been ooloured with red 
paints, and the niches with yellow paint or pigment. Parts of this 
colouring still remain, notwithstanding the oenturies that have passed 
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over it The pigment may have been formed of iron oxides, or possibly 
Vermillion from the cinnabar mines of the interior. 

Regarding these ruins upon the coast eone, it has been a matter for 
observation that they are not built like those of the interior — of out 
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stone — and thoy Btill exist only by reason of the rainlesB olimate and 
the olimatic conditions, whioh tend towards exceedingly slow dis- 
integration. 

Whilst speaking of this immediate region, 1 may mention the ruins 
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of 41 Inoahuassi * Qmm of the Inca), whioh are ftmnd scrim 50 wtihm to 
the north-west of this point, neer the coast also. They are chiefly 
interesting as showing the use of column*, in Inca architecture, various 
writers upon Peru having asserted that columns weal unknown* % 
those builders* They are shown in the aooompeaylag sketch ; tipsy 
Ate 65 to 85 oentimetxes in diameter, and the rates are stated by Set** 
Lambure (an arebieologist and late minister of foreign affairs in Fem)* 
who visited them, to belong to the fifteenth oentury. 

At nightffcll I arrived at Humay, a hacienda upon fin Pieeo river, 
from which its extensive vineyards axe irrigated. This pUfcoe, although 
peaoeful and picturesque, has not left e pleasant impNaricn upon me, 
for during the night my room was invadad by swims of mosquitoes, 
whose stinging was the cause, undoubtedly, of the “tewfaaas,” or 
intermittent fever from which I suffered afterwards. 

Upon leaving this point I knew little of the hardships I should be 
obliged to endure for the remaining four days of my journey to my 
destination. The rood by whioh I had been directed pas se d through a 
portion of the country void of towns or villages, and consequently of 
food of any kind, notwithstanding that I had been informed that such 
was available. The arriero who conducted my paok»mule and served 
as guide was almost constantly drunk with aguardiente, and, as far as I 
could observe, took no other nourishment (!) during the last three days' 
travel. On two occasions 1 searched his saddle-bags and confiscated and 
destroyed the bottle of alcohol he earried, but he again obtained supplies 
of this from acquaintances among the Indian shepherds en route. These 
people were also drunk, even early in the morning, and there is no 
doubt that the effects of aloohol is beginning to ruin the inhabitants of 
these regions, as I have elsewhere observed. Due to the effects of the 
fever, I could not touoh the ooarse and scanty food of these shepherds’ 
huts ; at night the cold was intense, for we were now at a considerable 
altitude, and I bad foolishly neglected to bring my oot or a mattress, 
desiring to travel rapidly without impedimenta. 

There was nothing for it bnt to get ont of the situation, and although 
I could scarcely mount my mule I was obliged to keep on, driving in 
front of me the drunken arriero and the paok-mule. Towards the dose 
of the last day a violent attack of vomiting oame on, and I fell rather 
than got down from the saddle, and lay upon the plain utterly 
exhausted. The altitude was 16,000 feet above sea-level, the air 
exceedingly rarefied, and a bitter blast swept across the plateau. I 
thought for some time that I should never rise again from the spot, 
and it was only by an effort of will that I did so. But I managed to 
■wallow two or three spoonfuls of condensed milk, and, mounting with 
the aid of the arriero, who was now sober and penitent, I continued 
onward, and near midnight arrived at my objective point — Santa Inez. 

Situated here are the silver-mines of Quespisisa, or Santa Inez, wbioh 
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have prodnoed great quantifies of that metal. They contain extensive 
bodies of ore, which Will be made available upon further working. 
HydrographioaUy, the region is interesting also, for there are two large 
lakes of true Andean oharaoter here. The higher, known as Lake Oroo- 
oooha, is 16*000 feet, and the lower, Lake Choolooooha, 15,600 feet above 
sea-level. They are separated only by a distanoe of a few thousand yards, 
the upper being dammed up with a natural dam formed by a moraine of 
soil and gravel. A noteworthy feature of this lake-basin is that, although 
it is upon the Western or Paoifio Bide of the summits of the Andes it never- 
theless is drained into the eastern or Amazonian watershed, by meant of 
the river Pampas, which breaks through the Oordillera and eo into the 
Apurimao river and headwaters of the Uoayali and Amazon. Oloee at 
hand, to the west, and at slight difference of elevation, are other smaller 
lakes, which give rise to the Pisoo river flowing to the Pacific. Here, 
then, ia another of those numerous instances which are met with in 
the Andes, where the water-parting of the continent is defined by a lake, 
a part of whose waters in times of abnormal flow may positively belong 
to the one or to the other of its adjoining watersheds. There is no fish- 
life within their waters, a oommon characteristic of the lakes in these 
high regions. Eaoh is 5 or 6 miles in length and about lj in breadth ; 
whilst at a depth of 250 feet, I was informed, bottom was not reached 
in the middle. Their blue surfaces reflect the snow-capped range to the 
east, but in the rainy season are lashed into fury by the terrifio thunder- 
storms of this altitude. 

The general rook-formation is a trap, whose terr&oed lines are seen 
far off upon the peaks, as they emerge from beneath the ioe-oap. A 
remarkable peak of diorite stands solitary, not far from the lake-shore, 
and is known among the Indians by the name of Quispijahna, which 
means “ the flower of glass.'* This name is due to its form, for at the 
summit it spreads out into almost a petal-like shape, a result partly of 
geological formation, and partly to its having been oontinually riven 
and split by lightning strokes. It is reverenced by the Indians, and 
legends have been woven around it. 

The whole of this region, from Castro virreyna on the west to 
Ayaeuoho on the east, is exceedingly rioh in minerals, including silver, 
copper, gold, as well as salt, and in plaoes ooal, all of whioh, when the 
country becomes more known and opened up, will be valuable elements 
of industry. The highest elevation at whioh I arrived was 17,500 feet, 
juet below the ioe-oap. 

After a sojourn of about two weeks in the neighbourhood, I con- 
tinued my journey in a north-westerly direction. But my troubles were 
not yet over, for I was again attacked by the M teroianas," and rendered 
unable to go on. Theee intermittent fevers have the eharaoterieffc 
of ^uite suddenly depriving one of onrti strength, and there was nothing 
for it bat to give up the idea of reaohing the next village and to sleep 



out upon tbe M puna," or plateau. Fortunately, the temperatulA&ll bgfc 
little below freezing-point. During the night the aztievo^*not the 
former one— let the mules escape, and was obliged to follow them, leaving 
me alone and unable to get up for the whole *of the following day. Thfc 
sun biased down, and I was consumed with thirst, and nevertheless 
unable to reaoh the shimmering blue lake whieh ley within 100 yards 
of me I At length I beheld afar off an Indian approaching with some 
llamas, and I hailed him. But, after the manner off hie kind* he was 
afraid, and, instead of ooming towards me, he quickened his paoe tmd 
soon disappeared. I suffered greatly from thirst, and with the Iran 
and the fever was almost delirious, and still no sign of the arriera I 
managed to reaoh my saddle-bags and took a mouthful of extract of 
coffee, whioh revived me a little, but what I wanted was water. Again 
I saw another Indian, towards the close of day, and as he oame within 
hearing, I called him, not this time, however, in Spanish, whieh might 
have had the same effect as before, but in the few words of Queohua 
whioh I was able to employ. “ Shami I yaou-t-apemi ! * ( M Come here ! 
bring some water 1 *’) I shouted $ and the poor Indian, gathering pror 
bably some oonfidenoe from being addressed in his own tongue, oaane 
up to me, and, following my directions, brought me water from the 
lake. I rewarded him with a silver dollar, and he stayed by me until 
nightfall, when the arriero returned with other animals from the 
haoienda. 

After a loss of various days I arrived at the oity of Huanoavelioa, 
14 leagues from Santa Inez, and whioh can be accomplished in one long 
day's hard riding. The oonntry passed over was the usual treeless 
puna, alternating with lakes, swamps, rooks, and streams, and generally 
oovered with grass, whioh gives pasturage for herds of cattle and sheep. 
The olimate is exhilarating, and the views magnificent, and in the 
intervals when the fever did not tiouble me, I enjoyed the ride and 
the unfolding landscape. 

At Huanoavelioa are the famous quioksilver-mines, whioh are 
generally mentioned in all geologioal treatises. The history of the 
mines would fill a bulky volume. They were discovered in 1566, and 
were administered under a Spanish viceroy, and since that period have 
produoed approximately 60,000 tons of mercury from the cinnabar ores, 
whieh exist in an enormous lode, or “ farallon," to use the Spanish term. 
In 17&6 bad work caused the mine to oollapse, and it is stated that five 
hundred India n miners re maine d entombed therein. Huanoavelioa was 
visited and described by both Bufon and Humboldt, as also Baimondi. 
I penetrated into some of the vast subterranean caverns whioh have 
been excavated to extract the ore, and made an examination of the 
general conditions of the region, in order to draw up a report thereon. 
The workings are about 2400 feet above tbe level of the cathedral and 
city of Huanoavelioa, whioh latter is at an elevation of 12,800 above 
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#e*-Ie*el. The Huanoavelica river flows through the city, emptying 
lower fawn, into the Mantaro, whioh in its turn falls into the Apurimao, 
before mentioned, and so into the fluvial system of the Uoayali and 
ittliwt. The Mantaro river, almost alone of Peruvian rivers, runs in 
tiUs pert of its oourse to the south-east, or direotly opposite to their 
general north-west direction, over nearly 8° of latitude to where its 
oourse abruptly changes near Huanta. The climate of Huancavelioa is 
oold, but temperate. Alfalfa and cereals are not produced, owing to the 
altitude, and the principal industry is that of cattle, but was formerly, 
and some day must again beoome, mining. The general geological 
formation is limestone and sandstone, and hot springs ooour, and are 
used as baths. 

Leaving this remarkable place, my way lay across a lofty “ puna," 
some thousands of feet above the town; for, notwithstanding the 
marvellous wealth in minerals that the region has produoed, no road 
bss been made beyond the primitive mule trail to the outside world. 
Sttoh was the Spanish method of mining, from whioh no benefit aoorued 
to the community, who toiled and died to enrich an arbitrary and 
distant monarch. The arms of Spain oarved on the stone at the portals 
of the mine, with figures of saints, and ruined churches, are the principal 
remaining vestiges of this regime. 

Descending rapidly from this plateau, the track passed into the 
valley below. The change from these dreary and inolement altitudes 
to the warmer olimate of this valley was very agreeable, especially in 
my still weak state. The piercing wind gives plaoe to a balmy breeze, 
and the dry grass of the puna changes to other vegetation. I pass 
a tree, and recollect “ Thalaba and the Sledge” — 

“ Behold l the signs of life appear, 

The first and single fir I " 

It is not a fir ; there are no firs on the Andes, but it is a real tree 
although a wind-beaten specimen, drawing itH scanty nourishment from 
the rooky soil, and stretching its attenuated boughs athwart the path. 
A tree ! the first 1 have seen for weeks. It has green leaves, and, more- 
over, a bird carols in its branohes. A little lower down a patch of 
celandines and dandelions bring to my senses a waft as from England’s 
lanes. Here, also, are glorious masses of yellow acacia, and other flowers 
and shrubs on either hand, through whioh my mule brushes as' we 
desoend. Hut what is this— this sweet familiar perfume which suddenly 
greets me? Familiar, although for the moment I cannot reoognise it. 
I look about, and, behold 1 there it is — a low hawthorn bush in flower. 
Its leaves are somewhat different in form from those of English haw- 
thorns, but there is no mistaking the well-known dark-green hue and 
glossy sheen of the leaves, nor the little white flowers and the sweet 
subtle perfume which carries the mind momentarily to another land. 
It is “ may ” I 
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Z past through the Tillages of Aoobambilla and Hnando, aeoend aftd 
pass a high ridge, and again descend by steep and rapid signage down 
the sides of its canon to the river Mantaro, or Jauja, before mentioned, 
and sleep at the town of Izouohaoa, 10 leagues of a broken, steep, and 
tortuous road from Huanoavelioa. 

Izouohaoa is somewhat of a strategio point A stone bridge cros s e s 
the river, and the plaoe was generally promptly taken and held by various 
revolutionary forces in times pest as it commands the road to the 
interior of a large and important part of the country. I found the 
greatest difficulty in obtaining anything to eat along the whole of this 
route. The Indians are of a surly and suspicious character, end will 
sell absolutely nothing to the traveller. In Izouohaoa I had expected 
to find an inn and some oomforts, but the plaoe was dominated by a 
Chinaman, who was the 44 gobernador,” as well as the owner of the inn. 
This individual, due to some caprice which I was unable to explain, 
absolutely denied me food and shelter, and even several Peruvians of 
respectable appearance who were standing by failed to offer such or 
indicate where it could be secured, notwithstanding that they knew I 
was a stranger, a traveller, and that night had fallen and a heavy rain 
set in. This is the only place in Pern where 1 have experienced such a 
lack of hospitality, and 1 retain an unpleasant impression of the plaoe. 
But I found shelter at length in the hut of a humble but honest indi- 
vidual, who, moreover, obtained alfalfa for my animals, whioh was the 
most important, for they had oaten but little for several days. There 
was no food in the house, and it was too late to purchase anything in 
the plaoe, and all that I and my arriero could obtain was a cup of 
weak tea and a piece of dry bread from my saddle-bags, the only 
food of whioh we partook until the following night upon arriving in 
Huanoayo. 

On the next morning at daybreak, I shook tbe dust off my feet of 
Izouohaoa. My road now lay along the bank of the rapid river for some 
distance. Leaving that I crossed another high ridge and plateau, and at 
length desoended into the large and fertile plains of Jauja, and slept in 
a fairly oomfortable inn within the important city of Hnanoayo, 13 
leagues from my last stopping-place. This plain, through which runs 
the river Mantaro, or Jauja, that I had been more or less following, 
is one of tbe finest agricultural regions in Pern, and orops of every 
description are produced. Not far away are extensive and valuable 
mines of good ooal, as well as of copper and silver. 

From Hnanoayo to Jauja, my next day*s journey, tbe road is flat, 
and passes through numerous towns and villages, which, with their 
oathedrals, squares, and trees, present a restful and old-world appear- 
ance. The altitude of Huanoayo is 10,686 feet, and that of Jaqja 
11,874 feet,ih6 distance between the two oities being 10 leagues. The 
smell Indian shops all along this route seem to oontain little but bottles 
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of “Agovdiente,” or rum, and a great deal of drunkenness is enoonntered 
among the Indian labourers. 

On the morrow I began my last day's journey in the saddle. The 
road left the pleasant valley and wound up on to a high, oold plateau. 
Fourteen leagues lay between Jauja and my objective point, Oroya, the 
terminus of the famous Oroya railway, where I should take the train 
for Lima* It is a remarkable thing that the inhabitants of Jauja and 
of the numerous towns of the valley have been oontent to live through 
the many years sinoe that railway was oonstruoted without making any 
attempt at a road for vehioles which would give them oheap and com- 
fortable oommunioations therewith. The existing trail is simply a 
traok over the limestone strata, where the wearied paok-trains stumble 
ceaselessly, iu the same condition almost as when the Andes were 
upraised from ohaos. However, this is now being remedied by the 
construction of a branoh railway from Oroya. 

The altitude of the latter plaoe, where I arrived in the late after- 
noon, is 12,178 feet above sea-level, and the railway thenoe riseB at the 
summit of the Andes to the west to 1 5,642 feet, the highest in the 
world, and doubtless the only existing instance where the travoller is 
carried from the limit of the perpetual snow-oap to sea-level in a few 
hours. Near Oroya great activity is being displayed upon the Oerro 
de Pasoo mines, which are said to bo the largest copper deposits in 
the world. 

The region whioh I traversed is but little known outside the country. 
It is embraced between the parallels of 1 1 f and 14° S. lat., and 77° 10 r 
to 74° 4.V meridians west of Greenwich. It is a region of great resources, 
and will undoubtedly be the scene of an early development, for the 
dawn of an ora of progress is upon the old empire of the Incas, awaken- 
ing it from its years of stagnation, and giving it a plaoe among the 
progressive nations of its hemisphere. 


RECENT CHANGES IN THE COURSE OF THE LOWER 
EUPHRATES. 

B j B W. OADOTJX. 

In the various descriptions whioh have been written during the last 
few years concerning the oountry whioh the so-called Baghdad or 
Persian Gulf railway is to pass through, there has been a somewhat 
marked absenoo of information about the oountry south of Baghdad 
whioh must bo traversed by the railway to its ultimate destination on 
the Persian Gulf. The following note* of a journey made down the 
lower Euphrates from Baghdad in September, 1903, may therefore not 
be altogether devoid of interest. 
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Beoent events have transpired in that portion of Ohalda* between 
Musseyib and Samawa which, besides being of the gravest local 
importance, are of general interest, throwing as they do a oertain 
amount of light on the way in whioh large tracts of country, the scene 
of former activity and cultivation, come to be abandoned, and are 
to-day buried many feet deep in the sand of the desert 



Few people who have read Mr. Ellsworth Huntington’s stirring 
description of the upper Euphrates in its headlong oourse through the 
gorges below Harput, or who have watched the powerful sweep of 
the middle Euphrates through the basalt-capped hills that hem it in 
at Halebohe, would reoognize in the dry and sandy bed that now 
stretches from Musseyib to Samawa, the original oourse followed by 
these historic waters in their never-ending journey towards the 
sea. 

From Baghdad to Musseyib on the Euphrates, the road, which goes 
almost due south, crosses a flat and in summer very dusty plain, 
scarred with the remains of many ancient irrigation canals,, a few 
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of wliioh are still utilized during flood-time. It in otherwise devoid 
of any speoial feature of geographical interest. 

This main road from Baghdad to the pilgrim shrines west of the 
Euphrates crosses the river by the bridge of boats at Musseyib, 
hundreds of pilgrims passing over the river daily to Kerbela and 
Nejef. The rivor flows here in a broad placid stream 175 yards or 
so in width, with a maximum depth of 14 feet in the dry season. 
Its banks are from R to 14 feet in height, composed of alluvial sand 
of vaiying degioes of fineness and with little or no oohesion. This 
laok of cohesion has doubtless had considerable influenoe in bringing 
about changes in the lower parts of the river's course. The current 
during the dry season is about 1500 yards per hour, and this increases 
to quite 4 miles per hour during flood-time, when the river, swollen 
by the melting of the snows in the highlands of Turkey, rises to 
10 feet above the low-Beason level. 

A detailed acoount of the way in which the waters of the Euphrates 
have abandoned their original bed below Musseyib would be a long 
one, involving a good deal of local history. Briefly, the oauses 
contributing to this unfortunate ooonrreftoe may be divided into 
those of a natural origin and those directly attributable to the hand 
of man. 

The bhief natural cause has been the gradual heightening of the 
bed end banks of the river above the level of the surrounding country 
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by the silt'and send brought down, especially in flood-time* From 
almost time immemorial the waters of the Euphrates have eeoaped 
during the Hood season to the lower country west of the river, forming 
large ma rs hes, amongst others the Bahr Nejef. Aooording to the un- 
varying aooount of natives who have visited the Bahr Nqjef in recent 
years, a great part of it has dried up, and palm gardens are now planted 
in many places where its waters held sway. No doubt this is due, in 
a measure, to better drainage by the Hindiye canal, and also by a 
diminution of flood water from the Euphrates. 

This formation of marshes in a direction roughly parallel to the 
rivers from which in flood-time they derive their waters, if a very 
notioeable feature in the country traversed by the lower Tigris and 
Euphrates. Their existenoe would seem to indicate that the rivers 
in question have, in the main, kept to their pra e m t beds for a time 
sufficiently long to allow the deposition of enough silt to raise them 
appreciably above the original plain through whioh they flowed. 

The first blow dealt at the lower Euphrates was the opening of 
the Hindiye oanal, the entrance to whioh has been changed a good 
many times, but always kept somewhere near Musseyib. Probably 
in its origin only an irrigation canal, it had attained a breadth oi 
85 yards twenty years ago, and to-day is some 200 yards broad in the 
same plaoe. Its course being fairly straight and running along the 
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ground west of, and roughly parallel to, the Euphrates, the current of 
water is sufficient to not only keep the bed clear of silt, but to deepen 
it in plaoeB by scouring. 

In ordei to save the country lying along the lower Euphrates 
between M ussoyib and Sainawa from the destruction which threatened 
it, the Turkish Government had a barrage built aoross the piesent 
mouth ol the Hindiye canal 6.\ miles below Musseyib. This raised 
the level of water in the Euphrates bed by 2 metres, causing a third 
of the total stream to pass slowly along the original bed, the remaining 
two-thirds finding their way down the Hindiye canal and eventually 
joining the Euphrates near the town of Samawa. 

Amongst the causes attributable to human agency, and leading 
to the present disastrous condition of affairs, may be mentioned the 
irrigation methods adopted by the Arabs dwelling near the river from 
Hilla downwards. Noted for their lawless character, they have 
effectually resisted all attempts on the part of the Turkish Govern- 
ment to regulate the use of the river for agricultural purposes. By 
means of large canals, one of the most noted being the Daggara canal 
below Hilla, the Arabs have for many years past led away a very 
large proportion of the water to the low ground east of the Euphrates. 
Using a part of this water for their rioe and grain-fields, they, with 
the improvidence which characterises their daily life, allow a vast 
amount to run uway into the marshes. This lessening of water in 
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the river hee had the effect of increasing the deposition of «Ut in th* 
river-bed* The Arabs on the Euphrates below Divaniye, unable in 
irrigate their fields with this diminished stream of water, resort, during 
the months of June and July, to the building of 14 sukurs,” or da m s , 
across the bed of the river. The sukurs, which are composed of 
baskets filled with olay, faced with the same material, and protected 
m parts with matting, are put down in sets of three. The first sukur 
has a gap of about 8 feet, and the last down-stream three outlets of 
about a foot eaoh. This artificial slowing down of the ourrent must 
tend to increase the silting-up of the bed above the attkura. Another 
factor not without importance is the great quantity of wind-home 
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THE BED, LOOKING WEST 


sand deposited in the river when its transporting power has been 
reduced to a minimum 

The final coup dc grdee was dealt by the breaking of the barrage 
at Musseyib in July, lOOd, the immediate result of which was to leave 
the lower Euphrates river-bed dry for a distance of nearly 150 miles, 
the whole volume of water passing down the Hindiye canal. Only 
during the lew weeks of high flood does a very limited amount of 
water find its way down to Hilla and the villages below, and it is 
doubtful whether any would find its way down as far as Samawa. 

Suoh is the brief and sad history of a tract of country where for 
centuries stately palm trees waved their heads over the fertile waters 
flowing at their feet, and where sailing-oraft with their burdens of 
gram aud dates moved slowly down, praying that Allah would give 
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them favourable winds to carry them without mishap to Basrah. A 
tow more years under the conditions now obtaining, and the great 
Ohaldman plain will claim its viotim. Of a onoe populous and culti- 
vated area little will remain but a barren steppe, dotted with heaps 
of sand-covered ruins, where the desert robber will prowl by day and 
the jackal by night. Such is one phase of the river's influence in the 
history of man. 

Our route from the Musseyib barrage to Hilla, where we arrived 
September 14, was vid Mahnawie and mainly along the dry bed of 
the Euphrates. At Anana, not far from Babylon, a large number 
of Arabs under Turkish oontrol were digging a channel about 20 inches 
deep in the river-bed, with a view to expediting the arrival of the 
water at Hilla as soon as the barrage was repaired.* The members 
of the German expedition carrying on excavations at Babylon were 
taking their drinking-water from holes dug near the river by their 
headquarters at Kweyrioh. 

Hilla presented a dismal appearanoe, its bridge of boats lying 
on the dry river-bed. Numerous holes were being dug in the deepest 
part of the bed for supplying the inhabitants and soldiers with 
drinking-water, wliioh was found at an average depth of 3 feet. 

Leaving Hilla, we travelled some 15 miles along the river-bed, 
passing by a number of palm groves and many villages, amongst 
others Dubla, Jerboa, and Heygan Saghir. From this point the palms 
oeased, and the banks generally assumed a less cultivated and pros- 
I>erouB appearanoe for the next 10 miles, being latterly dotted with 
a large number of fortified hamlets standing 200 to 300 yards apart. 
In many places large pools of water left in the depressions of the bed 
were slowly drying up under the intense heat of the sun. Some 
contained fish, which were often lying dead in an advanoed state of 
decomposition on the edges of the shallower pools. At one large pool 
we came on a score or more of naked Arabs with oonioal fishing- 
baskets, busily engaged, with much shouting and laughter, in trying 
to catch the fish which dashed about in the muddy water in their 
efforts to escape. All along the way the universal ory that greeted 
us was “ Ish wakt y eji mai ? " (“ When is the water coming ? "), and 
the women would often come down the banks and run after us with 
ever the same question on their lips. 

For the next 5 miles the river-banks, as well as the desert beyond, 
presented a more desolate appearanoe, many of the hamlets were 
deserted, and the fighting towers were beginning to show signs of 
deoay. We wore told that these mud towers with loopholes for 

* It is hardly necessary to add that their expectations regarding the repairing of 
the barrage were not fulttUed. 
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fighting hid hMn brought into use on this port of the riser only during 
the lest few yean. The fortified hamlets of this end the preceding 
section were mainly inhabited by Daggaxa and Wisasne Arabs* both 
of whom bear an unenviable reputation, the stopping and blackmailing 
of loaded craft having been one of their favourite occupations before 
navigation on the river oeased. 

At a distance of about 30 miles by river from Hilla, we left the 
bed and rode southward across the desert to a hamlet belonging to the 
village of Jodare, and bordering on the river-banka* We were con- 
siderably Impeded in our progress by a severe dust-storm, blowing 
from the south, and with some difficulty found, amid the many deserted 
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hamlets, one whioh was surrounded by a hedge, and bore signs of being 
inhabited. The Arabs oooupying it showed considerable reluotanoe in 
responding to our oall, but we were glad enough to eventually find 
shelter from the blinding dust-storm inside the square-loopholed tower, 
where they shut themselves up at night or in time of danger. The 
state of the country may be well judged from the fact that an Arab 
from another small village, whose services we bed temporarily enlisted 
as guide, insisted on getting well away into the desert before we oalled 
out the oooupants of the hamlet where we intended passing the night. 

The following day, September 17, we journeyed on to Divaniye, 
keeping mostly to the desert road, whioh touohes the river at points. 

No. 111. — September, 1900. u 
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IS* nearer we approaohed Divaniye the more barren became the 
plain. The hamlets bordering the river were here and there occupied, 
but most of them seemed entirely deserted, and we were glad at last 
to catoh sight of the palm groves of Divaniye through the dusty 
atmosphere. 

The river-bed in this part has an average breadth of 00 to 05 yards, 
with banks between 13 to 16 feet high. The deepest part of the bed 
is almost invariably within 10 feet of the steep bank on the outside 
curves. Muoh tamarisk was growing on the inside curves. Divaniye 
looked even more forlorn than Hilla, and the bridge of boats, whioh 
in ordinary times gave it an appearance of importance, was lying 
ignominiously on the sand of the river-bed. From Divaniye to Samawa 
we followed the desert road for about 20 miles, to a small village on the 
river-bank, taking its name from the shrine of Imam Hamza, whioh 
stands in the desert about a mile to the west of the river. The country 
traversed between Divaniye and Imam Hamza was barren and sandy, 
the only vegetation visible being oamel thorn, and a small desert plant 
with fleshy stems and leaves called by the Arabs 44 arid," and eaten by 
oamels when nothing else is available. The hamlets along the river’s 
edge, where we touohed it, were nearly all abandoned, the inhabitants 
in most oases having trekked westwards towards the Hindiye, in order 
to find water for their cattle. 

The desert just north of Imam Hamza was the nearest approaoh to 
the conventional desert that we had seen anywhere. Its surface, 
furrowed by the strong southerly wind that had been blowing for some 
time, was covered with miniature sand-dunes, and depicted a desolation 
that could almost be felt. Near the village of Imam Hamza the deposi 
tion of wind-borne sand in the river-bed was very marked, heaps of it 
between 18 to 30 inoheB in depth lying against the banks. It seemed, 
indeed, as if nature had turned her back on this unhappy river. 

Below Imam Hamza the river-bed narrows down in some places to 
40 to 50 yards, with banks over 18 feet in height. A further 14 miles 
by road, skirting the river, brought us to the small village of Abu 
Jowarir, where we passed a miserable night on the top of a mud parapet, 
tormented by sandflies, whioh were more vigorous and aggressive here 
than in any place we had yet seen. The desert south of Abu Jowarir 
towards Samawa loses its desolate appearance, and around the fortified 
village of Sheikh Tweyni we rode through some pieoes of excellent 
pasturage. The ground was netted with both new and old irrigation 
canals. Below the village of Sheikh Tweyni we saw dari growing, 
the first we had seen sinoe leaving Musseyib, and the broad expanse 
covered with its green leaves was a pleasant contrast to the barren 
country we had traversed on the previous day. 

Samawa has the appearanoe of a prosperous Arab town. It has 
a large bazaar, and is visited by many Arabs from Nejd. Aoooiding 
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to the uflipe, Samawa stands on the Shatt-i-Ateshan, of lowmr end of 
the Hindiye oanal, some 5 or 6 miles before its junction with the 
Euphrates,* To-day, however, the whole of the Euphrates water, in- 
cluding that whioh was until this year oarried down in the original bed 
of the Euphrates, passes Samawa, the junction of the lower end of 
the Hindiye with the Euphrates being above Samawa. We were 
unable to visit the aotual junction, but oarefnl inquiry of a number of 
men who frequented the river revealed the fact that boats formerly 
ascending the river for Divaniye and Hilla passed up the Hindiye 
above Samawa, and entered the old Euphrates bed some two hours’ 
journey (5 or 0 miles) above the last-named town. This passage from 



no n — BFD OF FUPHRATFB PTFAR IMAM HAM 7 A. SHOWING TWO MONIHS* DEPOSITION 
Ol W IND-DMVKN SAND AGAINST 1HF STKKP BANK, TOOKINU NOHTH-WFbl 


the Euphrates to the Hindiye oanal above Samawa would seem to 
have been formed since Colonel Cheaney’s expedition, although it may 
have evisted then in the shape of an irrigation oanal. 

Our voyage from Samawa to Nasriye by boat was a pleasant relief 
after the dust and extreme heat of the journey from Musseyib. Below 
Samawa, the Euphrates flows in a broad turbid stream with a breadth 
varying from 60 to 120 yards, between banks of alluvium 7 to 14 feet 
in height. Lower down towards Nasriye it broadens considerably, 
being about 800 yardB across in front of that town. On our way down 
we passed extensive fields of dari near the river. Beyond them the 
desert and its scrub vegetation held unbroken sway. Large herds of 
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oamels would oome down occasionally to the river to drink, sometimes 
*is many os a hundred animals at a time, the property of the powerful 
tribe of Montefig Arabs, who oooupy the country south of the Euphrates 
here, but also pasture their flocks across the river. 

Nasriye is destined to become an important town if the Baghdad 
railway extension to the Persian gulf is ever constructed along the 
course originally planned, i.e. orossing the river at Musseyih, passing 
Kcrhela and Nejef, along the right bank of the Hindiye to Samawa, 
And the right bank of the Euphrates to Korna. Its position at the 
lower end of the Shatt-ol-G harraf makes it the natural oentre for ooin- 
munioation with the country lying between the Tigris and Euphrates, 
and it is, in addition, in the middle of a rioh grain-prod uoing 
oountry. 

The Bhatt-el-Gharraf (formerly marked on the maps as Shatt-el- 
Hai and 8batt-el-Amara, both names boing now unknown locally, and 
never used) seems to have been originally a huge irrigation oanal, 
which Ihe spring floods from the Tigris have orodod, till in plaoes along 
its course it averages over 75 yards in breadth, with banks of alluvial 
sand up to IK feet in height. Commencing from the Tigris river 
opposite Kut, it runs southwards, passing the towns of Hai, Jelaat- 
sikker (corruption of Kalaat-es-sikker), and Shatra, dividing before 
it reaches the Euphrates into several channels, the principal one being 
near Nasriye. It is navigable along its whole length when the Tigris 
is in flood, and native craft pass up and down for a space of about four 
months during the year. 

On our return journey from Nasriye, we rode along the Shatt-el- 
Ghanaf to Kut, and thence along the Tigris to Baghdad. The 
country between NaBriye and Hai seems fairly prosperous, and there 
are many patches of cultivated ground along the edges of the Shatt el 
Gharraf. We saw here for the first time the use of long poles with a 
weight attachod to one end, and supported on a pivot, used as in Egypt 
for drawing up water from the river by means of the bucket attached. 
The method used all along the Euphrates south of Musseyib is the 
“oherrid,” or “ kyart.” This consists of a oapaoious leather buoket 
suspended over a bricked-in well, built in the river-bank, and having 
an inlet towards the river. The buoket is lowered into the well, and 
drawn out by a couple of oxen, to whose yoke the rope is attached, and 
who walk down an inolined plane dug in the ground so as to inorease 
their pulling power. 

From Kut to Baghdad the oountTy away from the banks of the 
river Tigris is desert, dotted here and there with tepfa and mounds, 
and furrowed with the remains of irrigation oanals. There is the 
usual sparse vegetation, mainly camel thorn, and a species of dwarf 
mimosa, oalled “ shokk ; ” but there is little that is beautiful in the 
desert in summer, except when the dull red glow which heralds the 
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approach of sunrise grows brighter, and, touching every thing with 
shafts of pink and golden light, makes for a few brief minutes a 
glorious picture out of the sand and earth of the wilderness. 


GEOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY OF 
CANADA, 1900-1905. 

By ▲. P. LOW, Dlreotor of the Geological Survey of Canada. 

Shout summaries of the geographical work of the Geological Survey 
of Canada were published annually in the Geographical Journal until 
the time of the death of Dr. G. $1. Dawson, the late Director of the 
Survey. The present artiole is intended as a continuation of those 
summaries, and gives oonoisely the geographical work accomplished by 
the staff of the Geological Survey of Canada during the years of the 
present oentury. 

The work of the survey may bo divided into exploratory surveys 
of the more inaooessible northern portions of Canada, and the more 
detailed work necessary for the production of regional sheet maps. 
These latter are produced either in the flat in the eastern provinces, 
or with contours in the mountainous portions of the we&t. The surveys 
for the production of Bhoot maps are confined to the more aooessible 
portions of the Dominion, in or close to civilization where exploratory 
work has already been done ; in consequence, no uttention is here 
given to the geographical results of this part of the work beyond an 
enumeration of the number of sheet maps published during the time 
under consideration. The aocount of the exploratory surveys, for 
convenience, is given in order from west to east, starting with Yukon 
territory and extending to Hudson bay and the Arctic islands of the 
cast. 

Exploratory surveys of the Yukon river and of several of its large 
tributaries were made by Dawson, McConnell, and MoEvoy in the later 
years of the last oentury, and in continuation of these McConnell, in 
1900, examined the Stewart river, a large eastern branch, from its 
mouth to Fraser falls, 200 miles up-stream. The survey of the upper 
w ater of this river was completed by Keele in 1905, and a survey from 
its headwaters across to and down the Feele river, a large western 
tributary of the Mackenzie river, was made the same year by Camsell. 
A number of the smaller tributaries of the Yukon have also been 
explored, and similar work has been oarried on near the Alaskan 
boundary to the westward of the Yukon. As a result of these 
explorations, a fair idea of the geography and geology of Yukon territory 
haB been obtained as far north as the Poroupine branch, which heads 
within a few miles of the lower part of the Mackenzie river, and there 
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Murine only a comparatively small area between the mouth of the 
llfttlmiide and northern Alaska at present unexplored. 

The geographioal work in British Columbia has been of a more 
detailed character, and has resulted in the production of several topo- 
graphical sheets in the more important mining districts of that province. 
These surveys have been under the charge of Brook, Boyd, Leach, 
MoBvoy, and Gwillam, and the sheet maps oover portions of Atlin 
district in the northern part of the province, with West Kootenay, 
Boundary Greek, Greenwood, Lardeau, and Bossland districts to the 
south of the main line of the Canadian Paoifio railway : also the im- 
portant Crow’s Nest ooalfields and other coal areas of the province. 
Examinations have also been made of restricted areas of portions of 
Vancouver and Queen Charlotte islands. 

The exploratory trip of J. M. Bell and Camsell to the eastward of 
Great Bear lake has been the only one undertaken in Mackenzie dis- 
trict during the period under review. This exploration has been the 
Bubjeot of a paper already published in the Geographical Journal . 

In the northern parts of Alberta and Saskatchewan, exploratory 
work was carried on by CamselL and J. M. Macoun, the former, in 
1902, exploring the country west of Fort Smith on the Slave river, and 
extending northward from the AthabaBka river to Great Slave lake ; 
the latter, in 1903, examined the plateau country bordering the Peace 
river east of tho Kooky mountains. 

The exploratory surveys of Mclnnes, Dowling, O’Sullivan, and 
A. W. G. Wilson in Keewatin district have afforded much information 
concerning tho country lying to the west of James bay, and includes 
the survey of the west shore of Hudson bay from Moose river to Cape 
Henrietta Maria, and from tho mouth of the Winisk river to York 
Faotory. These explorations also oover the oountry drained by the 
Severn, WiniBk, Trout, Ekwan, Attawapiskat and Albany rivers, all 
draining into Hudson bay. 

In northern Ontario and the western part of northern Quebeo, the 
work of W. J. Wilson, O’Sullivan, Molnnes, Parks, and Low has com- 
pleted the surveys of many of the branohes of the Albany, Moose, and 
Nottaway rivers, whioh empty into the southern part of James bay. 

The Neptune expedition to Hudson bay and the Arctic islands, 
although primarily intended for political purposes, accomplished con- 
siderable geographioal work. This inoluded astronomically checked 
track surveys of the north-west ooast of Hudson bay, from the mouth 
of Chesterfield inlet to the head of Wager inlet ; the western ooast of 
the southern half of Southampton island and the east shore of Ungava 
bay, from Cape Chidley to within a few miles of the mouth of George 
river. These surveys were made either with tho ship’s boats or with 
dog-sleds. Surveys were made from the ship of Fisher strait, 
between Southampton and Coats islands, tho east side of Southampton 
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island as ftr north as Seahorse point, the south ooast of Httdatti strait 
between Gape Wolstenholme and Douglas harbour, thus otoebg the 
gap in previous surveys. Along the north side of Salisbiry island 
soundings of over 230 fathoms were made/ showing the deepest water 
in Hudson strait. Tom island, in the north-west part of Hudson hay, 
and Giiper shoal in Hudson strait, were found to be non-existent To 
the north surveys were made in Cumberland gulf, Baffin bay, and 
Lancaster sound whenever the ooast was seen, and these resulted in 
a number of oorreotions to the oharts. Considerable attention wss 
paid to the movement of ioe and to the currents, which will be of 
value to the future navigation of Hudson bay. 

The above briefly covers the purely exploratory work of the Geo- 
logical Survey, but its geographioal work includes the qyatematio 
mapping of the more accessible portions of Canada, and, OS will be 
seen from the accompanying list, this work has been oarried on con- 
tinuously in the older provinces, resulting in the preparation and 
publication of shoet maps on scales from a mile to an inoh upwards, of 
portions of Nova Scotia, New Brunswick, Quebec, Ontario, and British 
Columbia. 
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The present rapid inorease in the mining development of Canada 
is putting a heavy strain upon the staff of the Geologioal Survey, and, 
in consequence, few of its members can be allotted to exploratory work 
in fields distant from civilization , so that, for the present season, no 
purely exploratory work is being undertaken, nor can it be until there 
is an inorease in the present staff. 
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THE RESULTS OF THE FOUBEAU-LAMY MISSION.* 

Physical Fbatubks. 

Tub sejond and third, parts of this work have now been oompleted (the first part 
having appeared in 1902), and form two large and beautifully illustrated volumes, 
full ot the most valuable data for the geographer. M. Foureau confines himself to 
giving a very exact account of the observations— geographical, geologies!, and 
biological — made by the members of the mission, and does not attempt to formulate 
any generalisations grounded thereon. Nor does he draw any definite conclusions, 
which he feels would still be premature without further investigation, on any of 
the geographical problems of the Sahara ; at the same time his observations will go 
far towards enabling others to arrive at some solution of these problems. 

Setting out from Wargla, the mission had to cross first the great “ dune ” area 
of the “ Grand Erg,” the mass of which is exceedingly difficult to traverse owing 
to its compact form and the absence of any passes cutting right through its four 
main parallel ridges (the highest pointB reach 1000 feet and more). Especially 
striking in this region of a purely wind-formed relief, though M. Foureau feels it 
must impress the traveller in any part of the Sahara, is the evidence of the im- 
mense power of air-currents both os erosive agents and agents of construction ; ho 
therefore devoteB Borne space to a consideration of the formation and character of 
the dunes. He finds that they are not moving, having been built up over a rocky 
base which holds them fast, but they are continuously growing and covering a 
larger area. That the growth is slow iB due to constant changes in the direction of 
the wind, by which the amount of deposition is limited. Under these changing 
currents, also, the superficial forms of the sandhills a r e continually altering, the 
crest-lino taking different shapes, though its general direction is constant. New 
dunes are in process of formation, and small hills may be seen cutting right across 
an anciont track which can be clearly traced on either side of them. The sand 
has a large admixture of quartz with a calcareous cement ; these are the chief 
destructive elements in the wind-carried material, and, as they are not lifted much 
above the ground, the greatest amount of “ grinding ” work is done near the base 
of the heights, producing the frequent steep slopes. Beyond the southern foot of 
the dune region the rocky plateau of the Hammada of Tmghert rises in a gentle 
slope, dropping about 250 feet in a steep escarpment to the south-west, below which 
lies the Wad Ohanet (or Jus), joining the great Wad lgharghar to the westward — 
the one easy route across the Tinghert plateau. This plateau is oriented Bouth- 
west and north -east, as is the Grand Erg and the other main feature-lines of the 
Sahara, and is mainly composed of rocks of the Upper Cretaceous series, the escarp- 
ment being dolomite. A smaller region of sandhills (Erg dTssawan) separates 
this from the next plateau of Tassili. These dunes rest, in the northern part, on a 
platform of calcareous sandstone, very friable, and in the south on a ferruginous 
sandstone of Devonian age, while in the oentral area a belt of Carboniferous 
rookB, about 025 miles long, extends in a north-west to south-easterly direction, 
outcropping at various points along this line. The massif of Tassili stretches 
from Amgid on the bankB of lgharghar as far as Ghat, and has an orientation 
approaching north and south, with two successive lines of escarpment to the east. 
It is orossed only by a few goat-tracks, and Is far lrom being easy to traverse. 

* Foureau, F., * Documents seientifiques de la Mission Saliarionne ’ (Publication do la 
Society de Geographic). U volumes and 1 book qf map$. Paris ; Masson & Cie. 1905. 
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The Devonian sandstone of which it is composed Ties been cured into nigged end 
fantastic shapes ; a mass of turretted heights and sharp peaks reselling 4800 tint, 
and forming an impreeaire speotdcle. South of Tassili the igneous region of the 
Central Sahara begins in the lara and basaltic plateaux of Adrar and Abahe( the 
former with hills of sandstone and diabase, and the latter strewn with Mri$ and 
mamelons of granite, quarts, mica-schist, and gneiss. 

M. Foureau's investigations have shown him that the divide between the 
Atlantic and Mediterranean drainage is along this plateau of Adrar, considerably 
further south than has hitherto been supposed, and thus the Wad Afara and other 
valleys south of the Taesili escarpment drain to the north instead of to the 
south. From Anahef southwards to the mountains of Air atfftehes the great 
desolate plain of Tinlri, almost entirely covered with blocks of granite, crossed by 
some low rounded granite hills, and destitute of all vegetation. Air Is a some- 
what confused masB of chains, with a varying orientation, laigely oomposed of 
granite and gneiss, the average height of the plateau being about 9000 feet, the 
creBts of the main ranges 1500 feet above that level, aud the chief peaks as much 
as 5800 feet, their sharp outlines showing evidence of great oruaion. 

The question of the drainage of Air is not yet completely worked oat Are its 
wadis all affluents of Tafaspasset , the great artery of the Atlantic system? M. 
Foureau does not think tkib likely, but reserves opinion till further investigation 
has been made. It is always extremely difficult to trace out the courses of the 
rivers after they leave the mountains and open out on the plains, aud this is 
especially so in Air, and tbo present mission did not pursue these thalwegs far 
enough to dicide their ultimate destination. With regard to the upper course of 
the great Wadi TafasbasBot, M. Foureau confiims, with a few minor exceptions, the 
opinion of Duveyrier — the first to map this region in any detail — as to the position 
ot the three large branches which ji»iu at Assiu, taking thence a direction Bouth- 
south-west. Having collected the drainage of the southern Sahara, it is presum- 
able that thiB river, under the name of Tamanghassot, passes west, north of Sokoto 
to the Niger. But, again, this interesting and important problem remains to be 
Bolvcd. After the floods caused by the infrequent storms of the Sahara, whioh 
occur every four or six years, pools of water are left btanding for longer or shorter 
periods, according to the nature of the soil in the beds. The people of the country 
report that the water remains sometimes for over a year, and that the supply 
underground in these depressions is practioally perennial, existing for three years 
after a flood. But, as M. Foureau says, these people are “ les rois de l'emphase ” ! 

The p l ft fc muy of Tagama and Damergu, which terminate the plain of Agades 
south of Air, are flat uninteresting levels of sandstone with clay belts, the clay 
being covered in parts of Damergu with laterite. Such relief as does exist consists 
of low lines of hills of granite and quartzite, as those which surround the town of 
Zinder. There is little more diversity in the country passing from here to Chad, 
the only rock exposed amongst the sand being laterite. Nearing the lake, the 
monotony is broken by the two or three lines of woody hills whioh surround its 
margin bey ond the reed belt, and mark the outside limit of high water-level. M. 
Foureau does not consider that the fluctuations in the level of the lake are Yery 
great, and estimates the extreme difference as 4 feet, while in many years Chad 
does not ieaoh its highest flood-level, and he has no doubt that, like the other 
great lakes of the world, it is passing through a period of retrogression owing to a 
diminution in the general volume of rainfall. He finds no evidence to support the 
theory advanced by Nachtigal that Chad is shifting towards the north and west; 
in fact, M. Foureau. travelled round the lake with the map made by Barth fifty 
years ago in his hand, and found every curve and bend of the shore-line exactly as 



TBS B1SULTS OF TH1 FOUBEAU-LAMY MISSION. 


thm delineated. Further, the little fishing villages on the western bulk are the 
•line flfataMtoe from the water as indicated by the latter traveller, and have oeoupied 
the M9ie 'position from the times of the earliest European explorers. The eastern 
shores of Lake Chad are, as M. Foureau observed, higher than those on the west 
by 40 fret or so, indicating that the general slope of the plateau is from east to 
west, and if, as he is fully convinced, this has always been so, the stream of the 
now dry Bahr-el-Chasal must have drained into, not out of, the lake. On thiB 
disputed question, therefore, M. Foureau again joins issue with NaQhtlgal, who 
held, on the contrary, that the original drainage of the oountry was northwards, 
but a rapid rising of the land in its northern part had changed the direction— a 
contention rather subversive of his other theory of the advance of Chad to the 
north 1 

The course of the upper Shari is not yet fully established. M. Foureau's 
observations lead him to agree with those who consider the Bahr Sara the true 
headwaters of that river, and not the Qribingi or Bamingi, for, though the latter 
flow in the same direction as the Shari after the confluence, the former is about 
60 miles longer, and, coming from a region of heavier rainfall than, for example, 
the steppes, which the Bamingi traverses, brings down a greater volume of water. 
The banks of the Shari and Qribingi are Bandy, with hard clay or laterite inter- 
badded, usually horisontal, but sometimes tilted till the latter rook iB exposed at 
the surface, a fact that may be notioed at onoe by the absence of vegetation due 
to the lack of soil. The days are formed by the decomposition of the underlying 
granite, and a series of low granite hills approach the river-banks, while the same 
rook causes frequent rapids in the stream. 

It will be seen that sedimentary rocks play but a small part in that region of 
the Sahara traversed by the Foureau- Lamy mission. They are almost confined 
to siliceous sandstones of two types. One of Devonian age, found in the north in 
Tamili, with a great quantity of quarts and very metalliferous, and the other of 
uncertain age and more homogeneous m composition, found in Tagama and 
Damergu. Crystalline rocks cover the greater part of the oountry from Tamili to 
Chad, and these belong to many types, from the most add (mica- schists, etc.) to 
the basio (gneiss, hornblende, etc.). 


Vegetation and Cultivation. 

We find in these <c documents ” some interesting facts about the distribution 
of vegetation in the Sahara. In the sandy desert the amount of plant-life is 
greatest on the elopes of the dunes exposed to the east, while the density of 
vegetation ie in inverse ratio to the number of valleys and depressions. Unbroken 
compact dunes are well olothed with scrub on their lower elopes ; but among the 
more broken sandhills, where the depressions serve to drain off the moisture, the 
vegetation is only in patches. It is interesting to note that, though as a rule 
the higher parts of the dunes are bare, there ie a small region in the north of 
Erg Issawan where they are covered with vegetation to their summits. On the 
rocky plateau the scanty growth ib oonflned to the river-courses, and it is not 
till the plain of Agades, south of Air, is reaohed that trees begin to be generally 
distributed over the country. The vegetation in Air is indeed rioher and taller 
than in Tinghert or Tamili, owing to the amount of Boil brought down by the 
rivers, which ooven the •• thalweg ” and preserves some underground water. The 
Acacia arabica appears here for the first time, and is the best and largest of 
the various gum-trees of Air. But it is when general cultivation becomes possible 
that the scene really changes, and the true desert appearance is lost. This is in 
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Damergu, which not only supplies its own comparatively dense population, but 
in also the granary of Air, and even tends grain to Ghat. Millet and sorghum are 
cultivated over a large portion of the sutfeoe, and where pools of water oooaf 
cotton is planted. The above two cereals form, the chief crops In Bornu also, and 
though a little wheat and barley is grown, it to not important. Bate palms are 
cultivated in the more favourable spots, and round Binder yield two crops a year. 
Near Chad the baobab, whioh becomes important on the gnat savants of the Shari 
plateau, first appears, though here only a dwarf species. 

Inhabitants. 

M. Foureau gives a minute account of all he has observed and gathered with 
regard to the (eople of the Sahara, but his remarks are, as he says, moire of the 
nature of detached notes than a connected story* It is difficult, therefore, to single 
out any particular points in these interesting descriptions, hot they illustrate 
clearly the fact that, though a certain difficulty of living will induce energy and 
enterprise, and have a beneficial effect on character, there is a line tyyond which 
the struggle for existence is too hard to allow any such development* This is the 
conditions of the Tuaregs of the north— a life of misery and frequent and always 
possible starvation ; at the best a diet of milk and suob grasasa as ekist in the 
sand, as well as a state of constant 14 offence and defence” as regards ether groups 
of people. But in Air the richer vegetation, allowing the keeping of cows and 
somo horses (ss well as goats and camels), and the possibility of a small amount 
of cultivation, added to the nearness of the grain market of Damergu, make life 
a better thing, and there is lome definite organization. A regular 44 transhu- 
mance” takes place between Air and Damergu, which takes on something of 
commercial character. The Tuaregs move south from Air for the dry season 
in June and July, taking with them the Balt from Bilma which they have collected 
for the purpose, for distribution in the Sudan, and bringing hack on their return 
for the wet Beason to Air in November, the wheat, rice, and other commodities of 
the south. 

Reviewing the possibilities of development in the Sahara, M. Foureau gives 
a decided opinion that very little more can he done, even in the south, in the way 
of agriculture. The yield of the crops could doubtless he increased in Damergou, 
but millet and Borghum are the only grains that can be grown, and these will not 
hear long transportation, and therefore a surplus production beyood the needs 
of the inhabitants would be of no use. But in the development of itB mineral 
potentialities may lie a rich future for the desert, and M. Foureau considers it 
quite worth while for France to undertake the work of systematic prospecting. 


REVIEWS. 

ASIA. 

The Malay Peninsula. 

4 Dio Inlandatimme der Malayisohen Halbinsel.’ Von Dr. Budolf Martin. Jena : 
G. Fischer. 1905. 

This monumental work marks, or perhaps one should say makes, an epoch in the 
study of the subject to which it is devoted. What has hitherto been written about 
the wild tribes of the Malay Peninsula amounts, indeed, to a considerable hulk ; hut 
most of it lies scattered through the hack numbers of various periodical publications 
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and in casual notices contained in books of travel, and tbe like, so that it is not 
easily accessible. Here we have the first attempt ever made to put together in 
monograph form an adequate account of these races, basod partly on a critical 
survey of the older authorities, partly on the writer's own observations made during 
a journey specially undertaken for that purpose. 

The point of view is in tbe main anthropological, and a large part of the work 
consists of a detailed analysis and comparison of measurements made upon the 
bodies of representative individuals and tbe rather limited number of skulls and 
skeletons available. But this is by no means all ; the technically anthropological 
part is preceded by a section dealing briefly with the geography, geology, clima- 
tology, flora, fauna, prehistoric remains, and historic development of the peninsula 
(this last being traced in outlino from the earliest times to the present day). The 
progress of exploration and research in relation to these triboB is then reviewed in 
detail, the various names under which they have been known are discussed, and 
the geographical distribution of the tribes is explained. Though here and there 
subject to correction in matters of secondary importance, this part of tho work has 
been very well done, and displays exceptional mastery of tho subjoct. It has 
evidently involved a vast amount of research, for the authorities referred to are 
very numerous, aud often of a very special and out-of-tho-way character. 

Tho, third section of the book deals, under tho name of “ Ergologie,” with tho 
mode of life of these aborigines. Their dwellings, clothing and ornaments, food- 
supply, methods of hunting, tools and utensils, decorative art, social organization, 
habits and customs, religious beliefs and superstitions receive detailed and critical 
treatment. There » also a short chapter on their languages. Particularly good is 
the account of their decorative art, u subject which has hitherto been much mis- 
understood. A previous explorer, misled apparently by his own preconceptions 
and bis inadequate knowledge of the vernacular, had ovolvod a most elaborate 
symbolic explanation of tho designs with which these simple savages decorate their 
various utensils; the author of the work now under review does good service in 
showing the baselessness of the whole thoory. The fact is that these tribes are 
amongst the most primitive specimens of tho human race. Living as they do in 
a oouutry of thick and almost inqienetrablo forests (a circumstance to which, without 
doubt, they owe their survival, in spite of the stronger races that surround them), 
they are still, for tho most jtart, in what may be called tbo Bamboo Age. Most of 
tbeir utonsils are made (aud very ingeniously made) from thiB and other trees. 
Such pottery aud metal tools as they possess have been acquired by bai ter from 
surrounding races of higher development, aud, although neolithic tools have been 
found iu the peninsula in considerable numbers, it id very doubtful whether they 
were made or evon usod by tho ancestors of those wild tribes. Their whole social 
organization aud mode of life testify to their simplicity of character — a simplicity 
which is accompaniod by honesty, gontloncss, and a high standard of morality in 
general, that have called forth the sympathetic comments of every European 
traveller who has come into contact with them. 

The work closes with a chapter summarizing tho conclusions at which the 
author arrives. Briefly, there are three distinct types among tho aborigines here 
dcult with. In tho north of tho peninsula the woolly-haired Negritos, in the south 
a straight-haired typo representing a primitive Malayan race, and, most important 
ot all, in the centre a wavy-haired roco bearing a considerable resemblance to the 
Yeddas of Ceylon, the Todlas of Celebes, and a number of more or less uncivilized 
tribes in Central aud Eastern lndo-Chiua. In most "Of tbe extensive literature 
iclatiug to the Bubjcct, these types have hitherto been hopelessly jumbled up 
together; even the most locent works, c,g. Annandale and Robinson's 'Fasciculi 
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Malayans*’ (not to mention popular works such as 'Living Babes of Mankind *), 
fail to distinguish the wavy-haired type from the other two, or treat It as a cross 
between the Negrito and some other race. It is the peculiar merit of the present 
work' that it definitely establishes the independent existence of this type, and 
foreshadows the probability that it may eventually bo linked Up with other dis- 
persed fragments of a similar type in India and Ceylon, Indo-Ohina, and the Eastern 
Archipelago. 

There are still plenty of knotty points left to unravel. How is it, for instance, 
that the Negritos and the w&vy-hairod Sakai (or Sttnoi, as the author prefers to call 
them), though distinct races inhabiting different but adjoining districts, nevertheless 
speak dialects of a common tongue, and one that has its nearest allies right in the 
heart of Southern Indo-China? The author does not profess to deal with the 
linguistic problems which tlieso tribes present, and some of his “ergological* con- 
clusions may require to be rcronmdered in the light of the linguist^ evidence. For 
instance, his contention that the primitive agriculture practised by some of these 
tribes has been borrowed from thoir Malay neighbours, cannot be reconciled with 
the fact that some of the words relating thereto are of undoubtedly Indo-Chinese 
affinity. 

The book contains a very full bibliography, and, though it has no index, the 
want of one is to gome extent made good by a very detailed table of contents. The 
illustrations, nearly all from the author’s own photographs, are numerous and of 
really superlative excellence ; and altogether the l>ook is a first-rate piece of work. 

C. 0 . Blagdiw. 


AUSTRALASIA. 

Central Australia. 

' The Dead Heart of Australia ’ A journey amund Luke Eyre in the summer of 
1901-1902, with some aooount of the Lake Eyre basin and the flowing wells of 
Central Australia. By J. W. Gregory, p R.8., d.bc., Professor of Geology iii tho 
University of Glasgow. With Map* and Illuttrationg. London: John Murray. 
1900. 

A new book by the author of the 'Great Rift Valley’ will be ojienod with 
pleasurable expectation as certain to be interesting and suggestive. Prof. Gregory’s 
present volume is an account of a recent expedition in a region far from bis previous 
MKcossful explorations in East Africa. It deals with a journey, condinted with 
iliaracteristic ardour, into Central Australia lo tho region round Lake Eyre, during 
the hot season of 1901-02— a very difficult period of tho year for exploration, but 
the only one the members had free from University engagements. Tho expedition 
was undertaken in company with Mr. Grayson, Prof. Gregory’s assistant, and 
several students of geology of Melbourne University (in which at that time the 
author held the chair of Geology), in the ho]** that it would be the first of a series 
for the study of South-Eastern Austialia. We may trust that, although Dr. Gregory 
has ltfen translated to the University of Glasgow, the projected expeditions may 
not he discontinued, but that his successors may from time to time have to present 
us with as successful a record of work as is tho book now under notice. 

It was the narration of the native legend of the Kadimakara, told to our im- 
pressionable author by Dr. Uowntt, the distinguished Australian anthropologist, that 
fired his spirit and was the direct cause of the expedition. These Kadimakara 
were strange monsters which once on a time lived on the roof of vegetation up- 
holding the sky which then covered Central Australia. The sweet scent of ihe 
earth and its pastures would often tempt them down from their bowery home, till 
on an evil day it befell that their retreat was cut off by the destruction of the 
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mighty pillared gam trees of the sky, when "they were obliged to roam on earth 
a&d wallow in the marshes of Lake Eyre till they died, and to this day their bones 
lie where they fell"— to prove the truth of the legend* The objects of the expe- 
dition to Lake Eyre were, therefore, to secure a collection of the fossil Kadimakara 
in that tuea; to determine with greater precision the age at which these giant 
marsupials lived there; to gain further information as to the geological history of 
Central Australia, and to see what light geology could throw on the legends and 
original home of the aborigines. 

Following an introductory chapter, Part ii. contains the “ Narrative " of the 
journey, which began in earnest only at Hergott Springs,* a station on the Qreat 
Northern railway, some 440 miles north of Adelaide, where a caravan of nine 
camels was in readiness for them, Their route lay at first north-westerly to Lake 
Kopperamanna, on Cooper's creek, across the Stony desert. 11 The Stony desert is due 
to the Absence of water,** and Is not an old sea-floor, as was at one time supposed. 
"The country where it occurs was once covered with a sheet of the rock known as 
Desert Sandstone, in which there are abundant pebbles of quartz, sandstone, and 
other hard materials. The Desert Sandstone has slowly decayed under the action 
of the weather, the loose sandstone has been blown away by the wind, and the 
hard fragments remain scattered over the ground," " sometimes so closely packed 
that a cart leaves no wheel-ruts." From Kopperamanna the expedition travelled 
westwards down the creek to Lake Eyre, studying the geology and geography of 
the country and searching for fossil Kadimakara. Dr. Gregory notes the very 
interesting fact of the extraordinary abundance of old stone flakes, scrapers, and 
quartzite chips littered over the ground on the Cooper flats, dropped, for want of 
pockets, by the Dieri tribe with " the same extravagant untidinoss as are the paleo- 
lithic flakes in some English gravels." This stage of their journey occupied over 
a week, and was full of "experiences" — if not of the adventurous order, yet trying 
enough— of land-storms, "big-fellow hot" days, and dearth of water. In the 
creek-bed and in the loams of its banks a considerable number of fossils was 
obtained; but their searoh was entirely unrewarded in the "lake," where “not even 
with the telescope" could they "detect any sign of water." Betuming upon their 
routo as far as Markoni, where they had a base-camp, their next stage lay north 
across the Tirari desert, 60 miles of waterless sandhill country to Kalamurina, in 
the Diamantina valley. Along their route to the river the native vegetation was 
all dead, and there was little to observe and leas to collect. From Kalamurina they 
carried their quest eastward for some distance with moderate success, then back 
westward down the valley through scenery which one hardly expects to hear of— 
“ full of variety and often beautiful," " with fine views of long serpentine reaches 
of sail water," full of swarms of birds — to the northern end of Lake Eyre. Thence 
a hundred miles of trackless, waterless wild had to be crossed to Warina, on the 
western side of Lake Eyre, where they had to catch the train for Adelaide which 
jiasscd there once a fortnight. Notwithstanding various time-consuming disasters, 
dust- and ram-storms, the sagacious leader brought his expedition safely to the 
railway with seven hours to spare, having thrown into the programme an attendance 
at a corroboiee through the small hours of one night 

Fart iii. deals with “ The Lake Eyre Basin," which has played so important 
a part in the botany, zoology, and anthropology of Australia. Once "a fertile and 
creative region," it lias now become barren and inert. It* geological history is traced 
from Palaeozoic times, during which, by subsidence of the land, a great central spa 
extended from the Gulf of Carpentaria through West Queensland over the northern 
region of South Australia ; this sea, subsequently retreating, exposed the marine 
deposits overlaid by sand, loams^nd gravels, whose disintegration now forms the 



Desert Sandstone. The elevation of Queensland followed, and the etfbsidenoe of 
the coast lands of South Australia and Victoria, while a double set of parallel faults 
across Southern Australia produced its great Rift Valley. A second subsidence of 
the Lake Eyre region produced a vast inland freshwater sea three times its present 
size, whose waters and shores harboured the now extinct great marsupials, the 
crocodiles and the mud-fish (Ceratodua), whose bones now lit within the area. 
Finally, the rainfall dwindled, the lake decreased till its margin is now nearly 
40 feet below sea-level, and became so salt that the vegetation withered and all the 
land and water animals died, and " the fertile basin of Lake Eyre was blasted into 
desert”— now the "dead heart of Australis.” Prof. Gregory argues, from his study 
of the fossil remains, that probably the great dimatio changes on Lake Eyre 
occurred after the introduction of the dingo and before the advent of man to this 
region ; and since the remains of the dingo were found in association with those of 
the Thylacinua, which Is known now only from Tasmania, it is probable "that Bass 
strait was formed after the development of Thyladnua and before the arrival of the 
dingo/* “ that there is considerable evidence to show that the older marsupial beds 
of Lake Eyre belong to the Pliocene ; ” and the age of the destecetfaft of Central 
Australia began ... in ... the Pleistocene.” 

An interesting chapter is devoted to the aborigines of the Lake Eyre region, 
in regard to whom the author's conclusions will probably not meet with entire 
acceptance. He strenuously fights for bis "black brother” against the wide- 
spread belief that they are the most depraved members of the human fkmily. 
He calls various distinguished authorities as witnesses on his side — Pickering, 
on behalf of their being "the finest models of the human proportions;” Huxley, 
that they are not negroes, but nearly related to the ancient Egyptians and 
the hill tribee of the Dekkan; and Spencer and Gillen, that they are a generous 
and kindly people. He asserts there is little evidence for their mental degra- 
dation, and that they have a real belief "in the immortality of their souls and in 
the existence of a spiritual world.” In regard to moral character and religious 
beliefs, mnoh depends on the interpreter of the ideas of the aborigines. Dr. 
Gregory's opinions must always carry great weight; but one cannot help thinking 
that here they are somewhat kindly prejudiced by his favourable experience hi 
finding those natives he met with (who appeaT to have been select specimens with 
a considerable experience of whites and civilisation) so mnoh better than his fancy 
(founded on the reports of others) had painted them. In regard to their religious 
beliefs, Howitt states that their interpretation has often been built up on a “super- 
structure which represents Christian dogmas.” He asserts that the aborigines "do 
not recognise any divinity, good or evil” All natives believe more or less in 
spirits, from the very foot of their seeing dead or living friends in their dreams. As 
to their mental attainments, in the present writer's own experience, and that of several 
competent hom-Australians communicated to him, they are lower than those of 
Negroes or Papuans. Has any aboriginal ever approached the mental attain- 
ments of the Crowthers (the father a bishop, and his son an archdeacon), of senators 
and congressmen in America, or of many of the administrators in Liberia? Brough 
Smyth, Dr, Lumholtz, and Dr. Semon, to mention only a few who speak with first- 
hand knowledge, have recorded much that must be placed to the contra account. Dr. 
Gregory further has become convinced that the Australian aborigines are Caucasians. 
He cites Mr. Lydekker as of the same opinion. If our memory serves us, however, we 
think that this anthropologist has not committed himself to this view. It seems 
to us that, whether the Australian be a Negro or not, it does violence to one’s 
clast ificatory sense to group him with his whit& fellow-countryman as a Caucasian. 
In the physical characters of palate, prognathous jaws, nasal notch, thick lips, 
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spinal curvatures, form of pelvis, cranial capacity, and brain itself, the Australian 
differs greatly from those to whom the term Caucasian haB been applied. The 
Straight hair of the aborigines, And their hirsuteness of body, however acquired, 
which are their specially Caucasian characters, do not counterbalance the number 
of non-Caucasian —mostly negroid— characters they possess. The straight hair, 
moreover, is not universal among them. The present writer has seen abundant 
examples of frizzly-haired natives with naked bodies in Northern Queensland as far 
south as Cooktown and Townsville. He has before him a photographic group of 
Now South Wales aborigines, in which the cranial hair appears to be as frizzled as 
that of any Tasmanian or Banks islander. It is unquestionable that in many cases 
the Australian profile (cf. plate facing p. 104, lower left-hand figure) is not very 
dissimilar from that of some Caucasians; but close study of the shape of the head 
and contour of the forehead discloses to the eye differences, not easily expressed in 
words, demarking the Australian from the Caucasian physiognomy. In New 
Guinea and New Zealand the writer has seen faces of undoubted Papuans and 
Maoris that would, but for their colour, havo passed for Europeans. This occurs 
among all races. The sum of the characters of the Australian aborigines, however, 
is more negroid than Caucasian. It is net • improbable that his pedigree may lie 
near to that of the Neanderthal, Cro magnon, and Grimaldi races, on the undifferen- 
tiated stock of mankind. 

It. is impossible, in the space at our disposal, to discuss the author's obserVa- 
ti ms on exogamy, totemism, and marriage rules, except to say that wo do not 
seem yet to have reached any satisfying explanation of the origin of either exogamy 
or totcmisn.. Would n ]>ooplo in the primitive savago condition trouble them- 
selves an h ether inbreeding were injurious or not, or incest weto immoral? Or 
would they be capable of detecting cause of the harm if the custom were injurious, 
when t ho highly civilized Egyptian monarchs who wedded their sisters failed to 
discover the fact? In this section of the book wo have a most interesting 
account of the conoboree that the party witnessed at the Peak to the north-west 
of Lake Ejie. This form of corrohoree hod, it seems, only just animd in ihat 
region 9 having been invented in Northern Queensland some years previously, 
and gradually migrated south and west. This interesting fact will cause the in- 
vestigator of Australian customs to aBk, Is there auy certainty that the present 
corroboree ceremonies are of any high antiquity ? Have they any real motive or 
significance beyond amusement ? And is it possible to eliminate the old from the 
new formula*? Chapters full of interest are devoted to geography and myths, in 
which the author tries to eliminate from the myths the past condition of the 
country; the origin of the people, who, he concludes, are probably immigrants 
from n tropical ioiost country to the north ; to the geographical plan of South 
Australia ; and to the story of the discoveiy and exploration of Lake Eyre. 

The fom fh mid concluding Part discusses the chances of the lovival of lire Heart 
of Australia, now dead for lack of water, but which, with its nutrient soil, might be 
a fertile gulden. The tapping of the colossal reservoirs under East Central Australia, 
ro far as litigating the soil, has bt en a failure. Its main result — no small one, how- 
ever — has been to ennblc stock to be conveyed from the east coast with safety across 
the central waterless plains to the southern coast. It has been suggested to flood 
the great ccntnd basin of Lake Eyie from the Indian ocean, so as to produce a 
humid atmosphere, and thus stimulate vegetation, which would increase the rainfall, 
while the change in vegetation would secure more effective use of the rain that 
would fall in the region, at all events round — though perha}>s not very far round — 
the inland sea. The expense of this project is its only drawback ; and this is likely 
to be overcome only, as the aut^pr giimly remarks, “ if the land were stocked with 
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the sheep that grew the golden fleece.” A. timely and serious warning, also, it given 
by the author as to the probable failure of the subterranean reservoirs, which, at 
present, are allowed to discharge uncontrolled thousands of gallons an hotttf through- 
out the year. 

This volume, which, as we have already remarxoa, is very interesting and 
broaches many difficult problems, is well printed, beautifully illustrated with views 
taken duiing the expedition, and furnished with several maps. The index of sub- 
jects is perhaps not as full as it might be, while some of the places referred to in 
the text are omitted from the maps. 

H. 0. F. 


THE MONTHLY RECORD. 

Ail A. 

The Shanghai-Ranking Railway.— The new railway just opened (on July 
18) in China traverses a fertile and populous tract of alluvial country in the pro- 
vince of Kiangsu. It runs for a distance of about 200 miles from Shanghai to 
Nanking in a generally north-westerly direction through the towns of Bu-chou, 
Wu-sioh, and Ohin-kiang. The section actually opened to traffic, however, is from 
Shanghai to Su-chou and Wu-sieh, a total distance of 85 miles. The remaining 
portion to Chin-kiang and Nankiug entuis into more hilly country, where some 
tunnelling is necessary, and this, it is anticipated, will not bo completed and opened 
fur traffic until 1908. The country round alxmt is one of the most thickly inhabited 
and productive parts of China. It is intersected with numerous creeks, canals, and 
tributary streams draining into the Bu-chou creek, the Hwang Pu river, and the 
Yang-tse Kiang. Cotton, rice, and mulberry trees are grown extensively, and there 
ib a great passenger traffic uiong the Grand canal, as well as endless junks freighted 
with timber, Btoue, grain, lottery, bamboos, and miscellaneous goods. The length 
of time occupied by passengers in travelling from Shanghai to Nanking will be 
reduced from about twenty-eight hours to eight or ten hours, and the goods traffic, 
which now occupies several days, will gain in an even greater degree. Bu-chou and 
Chin-kiang, in addition, of course, to Shanghai and Nanking, the termini of the line, 
are treaty ports. The first named has been called the Venice of the Far East, owing 
io the network of canals that pass through its curious narrow streets. It was 
besieged by Colonel Gordon during the Taiping rebellion, and is now a great centre 
of the silk industry. Wu-sieh and Chin-kiang are also busy marts, the latter, as well 
as Nanking, being a regular calling place for the steamers that ply on the Yang-tse. 
it may thus be fairly anticipated that the new line w ill conduce powerfully towards 
opening up this part of China to European trade and also to travellers, as there is 
much of interest to be Been in Nanking and the neighbourhood. 

The Gold-mines of Formosa. — A British Consular Report (Miscel. Series, 
No. 049) gives an account of the gold-mines of Formosa. Though the discovery of 
gold in the island dates from the fifteenth century, the Chinese were not aware of its 
existence till 1890, and not till after the cession of Formosa to the Japanese was its 
guld-miuiug put under government regulation. The output of placer-mining having 
dwindled from 20,424 ozs. in 1902 to some dOOO in 1905, gold-mining is now prac- 
tically restricted to quartz mining, the output from which, 18,785 ozs. in 1901, 
amounted in 1905 to the estimated figure of 62,730 ozs. Whereas, again, the 
estimated output of gold from the whole of Japan amounted in 1905 to but 95,173 
ozs., no notable increase on previous years' outputs, Formosa's .output amounted in 
that year to 66,177 ozs., the culmination of a series of rapid annual increases. Soon, 
No. III.— September, 1906.] x 
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therefore, the gold-mining of Formosa promises to exceed in value that of the whole 
of Japan. There are three mines worked in Formosa : Kyufun, Kinkwasek, and 
Botaako, all contiguous to one another, some 10 miles east of Kelung. Botanko 
mine, the smallest of the three, is said to contain the riohest ore, but its refining 
plant is at present inadequate. The three mines employ over 2600 men, Japanese 
and natives. 

Statistics of the Tnngnses. — Schrenpk’s account of the Tunguses in the 
A nur region represents a situation no logger extant, owing to the tide of Russian 
immigration, which set in about 1858, and has amounted latterly to some 200,000 
annually. By 1897 the Russians constituted 86 per cent, of the Amurskaya 
provinoe, and 51 per cent, of Primorskaya. New postal roads, lines of steamers, 
and the railway introduced unwonted bustle of life. Large workB in docks, ports, 
on the railway, in mining distriots, attracted troops of labourers from China and 
Korea, while to the fast-developing towns streamed numbers of active Japanese. 
The weak and scattered savages bad thus to yield up one belt of land after 
another. Till recently the Russians kept to the great rivers and highways, and 
the natives were left in possession of the waste regions. Now, however, numerous 
settlements of goldminers, mostly Russian, are to be found in the remotest parts. 
In many places epidemics and hunger have wiped out the natives, and in many 
regions where they used to be the only inhabitants, they now constitute but a small 
percentage of a population composed mostly of Russians, Chinese, and Koreans. 
With a view to bringing up to date onr knowledge of the Tonguses and their 
distribution, a book by M. S. Patkanov has been published by the Hungarian 
Committee of the International Association for the Exploration of Central Asia. 
The author, who took part in the elaboration of the census material of 181)7, 
utilised it for the purpose of elucidating the geography of the Tunguses, while 
supplementing it by a study of the whole literature of the subject. The present 
publication (264 pp., Hvo.) constitutes but a part of a larger and yet unpublished 
work. Having taken stock of the Tunguses, group by group, M. Patkanov, 
summing up, finds that outside the southern circles of the Yenesei Government 
and the Primorskaya provinoe, Tunguses are to be met with in greater or less 
numbers in all parts of Eastern Siberia not olaimed by other nationalities. Irre- 
spective of numerous outrunners and ramifications and insular groups, the main 
body oeoupieB a broad semi-circular belt stretching from the Yenesei to the 
Okhotsk circle, and attaining its southern extension in the Transbaikal and 
Amur provinces. In this immense region there live, according to the Census of 
1897— which, however, omits three small categories— 62,068 Tunguses, of whom 
31,375 are males. In the Transbaikal provinoe there are 101 females to 100 
males, but in the Amur province and Sakhalin only 77 and 72 females to 100 
males. A TunguB household averages 6*5 parsons. 

AFRICA 

The Turoo-Egypti&n Frontier. — A parliamentary paper issued in July 
(Cd. 3006) brings together the facts of importance relative to the question of the 
frontier between Egypt and Turkey, which earlier in the year created such a grave 
situation between the latter and Greal Britain. Of special interest is the summary 
of the past relations between Egypt and the Sinai peninsula, which are a matter of 
some obscurity. A despatch of Lord Cromer’s joints out that Egypt has, in fact, 
been in possession of the disputed territory for many centuries, and the Btarting- 
point of the frontier on the Mediterranean lias always been recognised to be at 
Rafeh, east of El Arish, which was mentioned as such by the Arab geographer and 
historian Abulfeda, though his definition of the rest of the frontier seems not quite 
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ho clear as might be wished* la more modern times, the most important documents 
are the firmans of 1841, confirming Mohamet All and his heirs in the possession of 
the Pashalik, and the map drawn up at the same time, in which, according to the 
Turkish contention, the eastern frontier of M the privileged Province of Egypt** runs 
item El Arish to Sues; and the recent attempted encroachments oh the part of 
Turkey have been founded on this fact. The hold of Egypt on the territory east of 
that hue had, however, been strengthened early In the nineteenth Century by the 
services of Mehemet Ali and bis boo Ibrahim Pasha in suppressing the Wahabi 
icbollion, whereby they saved Arabia for the Sultan; and this was recognised in 
1811 by the definite grant of the Administration of Sinai to the Egyptian taler. 
Nor was the claim of Egypt ever questioned until the accession of the present Khedive 
in 1802, when the Firman of Investiture was so worded as to appear to exclude the 
Sinai iwninsula fiom Egyptian influence. The matter was then settled In fhvour of 
Egypt by a telegram from the Grand Vizior to the Khedive, dated April 8* 1899* which 
recognized the maintenance of the stahta quo in the peninsula, though replacing 
under Turkish rule certain posts previously garrisoned by Egypt on the eastern side 
of the Gulf of Akaba. In the recent dispute the validity of this telegram was allowed 
by the Sultan, but an unjustifiable attempt was made to liuut the Stoat peninsula 
by a line running direct flbm Akaba to Suez, all the area north of this end east of 
a line from Suez to El Arish being claimed by Turkey, with the offer of tuft alternative 
line running south from El Arish to Ras Mohammed, the southernmost point of the 
peninsula. The line eventually obtained by Egypt, and to be delimited by a mixed 
commission, is that running iroiu a point not loss than 3 miles west of Akaba to 
ltaieh. The immediate cause of the difficulty had been the strengthening of the 
administrative hold oi Egypt over the peninsula last vear, owing to ferment among 
the tribes, in which Turkey professed to see ulterior designs of an aggressive nature. 

The Forest Districts of Uganda.— An interesting journey of inspeotion 
tl rough all the most important forest areas of the Uganda protectorate has lately 
bjen made by Mr. M. T. Dawe, officer in charge of the Forestry and Scientific 
Department, who gives the results of his observations in a parliamentary paper 
issued in April last (Cd. 2904). The largest forests (as shown in a sketch-map 
accompanying the report) lie along two strips of country, one running near the 
west and north-west shores of the Victoria Nyanza, the other following a more or 
less parallel line through the extreme west of the protectorate. Mr. Dawe describes 
each forest in turn, and though his point of view is mainly eoonomio, and lose is 
said than might be wished on the ecological side of the subjeot, many details of 
geographical interest can be gleaned from the report An important discovery 
was that of the Lagos Bilk rubber tree (Funiumia dtutica) as an indigenous 
element, while several new species of Landolphia , some of eoonomio importance, 
were also brought to light. Of the first forests visited, that of Bujeju in Baddu 
occupies a low-lying tract near the lake, some parts of which seem once to have 
formed part of the latter. The forest seems comparatively new, and to be gradually 
eLcroaching on the interior plains. It contains no good rubber-vines, though they 
are found in adjoining areas. One of the trees found in this district, though not 
of large size, is a variety of the valuable Fodocarpus milanjiantu , which occurs 
practically on the lake-shore. Of the western forests, that of western Ankole 
occupies a large area east of Lake Albert Edward. It rs largely composed of three 
trees — Carapa graudifiora , Sympkonia globultfera, and Farinarium exedsum, 
Mr. Dawe remarks that almost every forest in Uganda possesses its own special 
character, due to the predominance of one or tao particular trees. In Toro, the 
Kibale forest covers a considerable area. The most common tree is one nearly 
allied to Mdba abytsinica, with ebony-like markings in the centre. An interesting 
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ties with resinous bark and a timber much resembling sandal-wood proved to be 
unknown, and baa been placed in a new genua (Dawea), aa well as in a new tribe 
Of lHtoinim. To the aouth this foreat touches the northern end of Lake Ruiaawba 
(or Kyanja, aa Mr. Dawe heard it named exclusively). An aceount is given of the 
types of vegetation on the Ruwensori range, agreeing generally with those of 
previous travellers, though more detailed &b regards species met with. Here, too, 
the Podocarpus milanjianu a occurs* The tr*o-8enecio growing near the lower 
glaciers proved to bo a new species, which has been named adnivaU s. From the 
point reached near the base of the- glacier no snow was visible (in July), and Mr. 
Dawe concludes that there are muoh colder seasons. The country comprising the 
Semliki plains, with the Ruwensori and Mboga ranges on either side, is described 
as one of the finest districts for cultivation in the protectorate, the hot Semliki 
valley being especially adapted for tropical products/ such as Para rubber. Tie 
climate of the Mboga hills Boems more bracing than that of RuwemeorL In the 
Semliki forest (which is largely composed of Cynomelra ), the oil palm of West 
Africa is found, and is said to be abundant in certain localities. The Bwamba of 
this region are very destructive to forest land, as they are constantly making new 
clearings. In the Bugorna forest of Unyoro the Cynometra Alexandri is again 
abundant, and where this is the case there is little rubber. Further north, the 
Budongo forest is said to cover an area of 350 square miles. It is well watered. 
The growth of trees is very dense, and it is certainly the most valuable timber 
forest seen in tho protectorate, the most impoitant trees belonging to the mahogany 
order. Unyoro is regarded by Mr. Duwe as offering great possibilities for agriculture, 
and as admirably adaptod for cotton so far as the soil is concerned. The statement 
that plaintains form the staple food of the people is erroneous. 

Economic Condition and Besouroes of Abyssinia.— On the basis of first- 
hand observations made during a recent German embassy to Abyssinia, which 
resulted in the ooncluBlon of & commercial treaty between Germany and Abyssinia, 
the official Berichte iiber Handel u. Industrie (vol. 9, No. 1) gives a well-digested 
and all-round appreciation of the actual economic condition and resources of the 
land. It comprehends an account of suoh economic factors as soil, climate, popu- 
lation, language, branches of industry, communications with and within the 
country, waterways, caravan freights, customs, post, currency, bank, exports, and 
imports. A sketch-map is appended. Of excellent natural resources, Abyssinia 
Is as yet very imperfectly developed. Exceeding in area the German Empire, it 
has a imputation of but 9 to II millions at the most. Almost everywhere is a 
good layer of humus, and regular rains supply needed moisture. But by regular 
burning in tho dry season, natural forest and grassy steppe-lands are being con- 
v w ted into desert. Of an average elevation of 0500 to 8000 feet, Abyssinia grows 
barley to a height of 10,000 feet. The lowl)ing lands (Lulla), now mostly desert, 
are still in large part capable of cultivation if irrigated. There is, however, no 
provision for saving the water even at the most frequented wells. In almost all 
parts of the plateau there is a uniformly excellent climate, fresh mountain air, 
constantly cool nights, and no malaria, such as render residence under normal 
conditions possible to any European nation. What might be made of Abyssinia 
at large iB exampled in the present comparatively very flourishing colony of 
Eritrea. Besidos the native population— Abyssinians proper, Semitic; Uamitic 
Gallas and Somalis; Negroes ( Shankala ) in south-west; and Falasha (Jews) — 
there are in Abyssinia Indians, Arabs, Greeks, and Armenians, as also a few 
Europeans in Adis Abeba and Harrar. Exoept Harrar, of Arabic origin, there are 

* Mr. Dawe says M extra-tropical,*' bat aa be elsewhere contrasts this term with 
“ subtropical ’* and *' temperate," its use would seem to bo an error. 
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no towns proper, bat only collections of straw-thatched huts, witk no connecting 
streets nor shops. Trade is ornflned to weekly markets. The Saturday market 
of Adis Ababa is thronged by 80,000 to 50,000 people. Bat ooteWu the merk#t 
there' Is not a shop, and on other days than Saturdays the market-place is empty* 
With its exuberant meadows and excellent climate, Abysstet* lends itself to 
cattle-rearing, which is the mott general indostry, flesh being the main food, and 
little as is the care bestowed on them, you meet many strikingly flue cattle. 
Sheep end goats are everywhere. The land la capable of producing eodM 
wealth of wool, but tj*e actual stock of theep and goats is very inferior. Kent 
to cattle-rearing comes agriculture* In tbs higher regions the soil i* of extra* 
ordinary fertility, yielding, in parts, a treble harvest yearly* ffet agriculture la 
in the most primitive stage Imaginable. There is very little terrace-building or 
irrigation, and implements in some places are only of wood or stone. Abyssinia 
is one of the Arcadian lands that may still claim immunity from ovvr-epecfaKzatkm 
of industry. It has no millers, for its com is ground between stones si home ; no 
bakers, for its bread is baked at borne ; no weavers, for its cotton <Mh 9s woven 
at home; no tailors, for its scanty wardrobe is pieoed together at home; no shoe- 
makers, for Hs people go barefoot ; no smiths, for its horses go unshod* 

nomadism in Algeria.— An article in tbe Annul* de fltoyr upftfc (15th 
year. No. 80), by MM. Augustin Bernard and N. Lacroix, setting forth the history 
and present position of nomadism in Algeria, supplies incidentally a useful contribu- 
tion to the general question of the relations between nomadio and settled life. A 
port of the native population of Barbary has always led a pastoral life. Daring the 
three centuries of Roman dominion nomadism had to yield ground in favour of 
agriculture. But from the fifth century the natives returned to their ancient con- 
dition. Anarchy and war loosened from the soil the population imperfectly attached 
to it in the preceding period. The devastation was intensified when in the eleventh 
century the Arabs, like a cloud of locusts, swooped on North Africa. Their sheep, 
mmols, and goats ate up the country. The Turks aggravated the misohiof. 
Altogether thero have always existed in North Africa both nomadic and sottled 
imputations, because there aro regions there lending themselves, some to settled, 
some to nomadio life. But at the junction of the two zones districts have vacillated 
lratween the two forms. Whether a particular region will be nomadio or settled is 
an affair of climate influenced by bistory. Since 1830 deforestation has advanood 
more rapidly than ever, and that in regions such as tho littoral belt of the cork tree 
in Constantine department, most favourable to the growth of trees. Forest gives 
wAy to underwood, underwood to grass, grass to hare soil. French domination has 
penetrated to tho wooded regions, whither colonization and their habits have driven 
the natives. A corns to tho forest is for cattlo at certain places and periods a 
question of life, as for the forest itself it is often a question of death. The article 
proceeds to treat of the mutual adjustment of forest and pasture, showing how, as 
tho tattled natives recede before civilization from the better to the inferior lands, 
the area of culture extends, and next of the mutual adjustment of tillage and 
iwtnrp, a problem which awaits the conclusion of an official inquiry, the results of 
which will bo summed up in a map of the pasturages. It also discusses the dis- 
tribution of ox, camel, and sheep ; the amelioration of pasture lands by irrigation ; 
growing restriction of the avea of pasture; the economic value of nomadism, and 
other similar questions. 


AXBBIOA. 

Indian Affairs in Canada. — The Anuu&l Report on Indian Affairs in 
Canada for year ending June 30, 1905, which bulks as a Blue Book of 452 pages 
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affect Mid 167 pages of appended tables, gives a detailed account of the varied con- 
ditibns of Indian life, which are summed up, not quite so systematically as might 
he wished, in an introductory section. The population, including the long unrevisod 
figures of population outside Treaty Limits, reached a total of 107,864, an increase 
of 816 over the population of 1904. The births were 2699 — 278 in excess of the 
deaths, or 11 more than in 1908-4. The high death-rate, attributed ohiefly to the 
4< white plague,*' is, under the gradual improvement in food, clothing, and housing, 
etc., somewhat abating. The low-roofed oabin of logs, with mud floor, hole in centre 
for fireplace, opening In roof for outlet of smoke, in some cases no opening at all to 
serve as window, is yet an advance on the nomadic wigwam. Thanks to industrial 
schools, Indian dwellings are now to be found not only passable economically, but 
Indicating a tendency towards attractiveness. Withal, however, the appreciation of 
light, ventilation, and partitionment in Indian domestic arrangements develops at 
a slow pace. As regards agriculture, more propitious than less stable industries to 
Indian civilization, the 44,196 sores under cultivation in 1906 produced 1,264,706 
bushels of grain and roots, a slight decrease on 1904. Horned stock and horses both 
showed increases in 1905 on the previous year. Ontario shows far the largest 
fanning acreage and produce, bat the North-West Territories have one and a quarter 
times the aggregate horned stock held by Indians in all the rest of Canada. A 
considerable source of revenue, particularly in the eastern provinces, is the manu- 
facture, mostly by women, of native wares and fancy work. Along the British 
Columbian coast the Indians engage largely in salt-water fishing. The fishing staple, 
however, is salmon, whioh yields the Indians food, not only directly, but indirectly 
through the canning industry, the men catching the salmon, and the women 
cutting up and cleaning them for the factories. 

AUSTRALASIA A HD PACIFIC ISLAHD8. 

Journey across Viti Leva. — Sir Everard Im Thurn, Governor of Fiji, made 
an interesting journey lftBt November across the mountainous interior of Viti Lovu, 
from the mouth of the SigAtoka river on the one side to Ba on the opposite coast. 
The coast at the river-mouth is unprotected by a reef, and the big ocean waves, locally 
called loh as, continually roll in, making the narrow rooky entrance precarious even 
for small boats, and piling up the great swelling sand-dunes characteristic of this 
part of Fiji only. An entrance was, however, successfully made in the steam-launch 
of the Ranadi, perhaps the first steam-craft to enter tjhe river. After presiding at 
the installation of a new Roko, or native chief, the governor and hia party proceeded 
along the bridle-road whioh crossea the flats of the Rigatoka and winds over the 
rugged interior ranges. The flats, which extend up to Fort Carnarvon, seem capable 
of great development agriculturally. The route led through the scenes of the war of 
1876, iu which Sir Arthur Gordon finally ended the long strife waged by the 
mountain tribes against the coast natives and Europeans. On the present occasion 
the travellers met everywhere with a most bospitablo reception, and the outer hills 
struck the governor as offering great opportunities for sheep-rearing, if the native 
system of firing the whole country-side in search of wild yams were stopped. 
Further on the Nalotu range, with a wonderfully serrated crest of dolomitic rock, 
was crossed by a small but well-marked nick in the knife-edge, the steep descent 
leading through thick trees to the flats along the Ba river. On this, the north-west 
side of the island, is the great sugar estate of the Colonial Sugar Refining Company, 
extending some 40 miles between the Ba and Nadi rivers, *the capabilities of which 
considerably impressed the governor. At one of the more recently opened centres, 
Lautoka, the mill is one of the most up-to-date in the world, and the place has also 
the advantage of possessing sheltered anchorage and an excellent wharf. What is 
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wanted, however, ii the connection of its tram system with that at the other end of 
tlio estate. An interesting experiment in the reclamation of coast swamp-land has 
lately been made, the great difficulty being the washing of the salt eut of the soil 
From Bn the governor rode up by the excellent bridle-path to Nadarivato (which ft 
11 hoped to develop as a sanatorium), through some of the fiust wuntafo emery 
imaginable. Sir Everard ex pr e ss es the hope that this track may before loag be 
made passable at least for bullock-waggons. 

MATHEMATICAL A TO tKIttSAA 810NAVHT. 

Cold Water on the Was t Coast of theTWUd BtatM^-The west ooast of 
the United States, like many other continental ooaat-Unea, especially cm the west 
side, is marked by the belt of abnormally oold water lying along it, and usually 
explained (as, e.g. t by Mr. J. T. Buchanan, in Proc. R.Q.8 . , December, 1889) as due 
to upwelling of cold water from the depths when the surface water is blown away 
from the coast by off-shore winds. Mr. B. S. Holway has lately examined the 
particular case referred to in the University of California Pn W enW ons , Geology, 
▼ol. 4, No. 13, 1906, and comes to the conclusion that the above explanation is 
incorrect in this instance. Previous authorities have, he says, bean mistaken, 
both in extending the cold-water belt southward to the ooast of Lows* California, 
and in supposing that trade winds blowing off-shore are associated with the 
occurrence of the snid cold water. He points out that the pilot charts show, at 
all seasons of the year, a belt of north-west winds between the southern California 
coast and the trade winds, and that just where the latter are nearest to the ooast is 
the very locality that fails to show a definite belt of cold coast-water. In order to 
arrive at a possible explanation, he examines the general temperature conditions of 
the north-eastern Pacific, laying stress on the fact that the coldest bottom water, as 
mapped by Sir John Murray, occurs, not at the greatest depths, but on the con- 
tinental slope. This would be intelligible on the supposition (which he allows to be 
at present unsupported by sufficient evidence, but which it may be permissible to 
take as a working hypothesis) that the general surface drift of this part of the 
ocean also extends to great depths. The distribution of the cold bottom-water 
shows a close agreement with the direction of such surface drifts, while the fact 
that the coldest water of all is found off the coast between Capes Blanco and 
Mendocino is explained, on the above hypothesis, by the submarine contours, which 
show that a great submarine valley heads just under Cape Blanco, and opens broadly 
out to the northward and westward. The writer thinks that other points in the 
temperature distribution of the North Pacific fit in with the idea that the drifts are 
generally continued from the surface to great depths. He shows that the isotherms 
at depths of 400 and 700 metres, so far as they can be drawn from available data, 
give an indication of a south-east flowing portion of the cold Kamchatka current 
which has underrun the warm Japan stream, and thinks that to this may he due 
the large area of cold bottom water in the south-central portion of the North Pacific. 
These are, of course, at present mere suggestions, but they are of interest as pointing 
out important lines of inquiry in connection with oceanic circulation. 

Prof. W. Luka on the Earth's Interior. — Prof. W. L&ska, of Lemberg 
(Galicia), Referee of the Seismological Commission of the Imperial Academy of 
Sciences in Vienna, has put forward some considerations on the constitution of the 
Earth's interior, which are all the more interesting inasmuch as they deal with a 
subject of which there is yet but little definitely known. He takes his point of 
departure from the investigations of Erail Wiechert (Gdttingen) and Dr. J. Milne. 
Both assume a bipartite interior, and differ only in the mutual relation aasigned by 
them to the two parts crust and core. More particularly in his method of treatment 
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Prof. Liska supplements tho investigations of Milne. Like the latter, he makes 
use of seismic observations as a basis for his conclusions, but he also puts under 
contribution observations carriod out with other than ReiBmic apparatus. One 
of the main conclusions he arrives at is that the distributional velocity of llio 
seismic waves increases rapidly in proximity to the Earth’s surface, but Rlowly 
towards the centre of the Earth. Another, drawn from the mode of the propagation 
of the waves, is that the Earth cannot consist of an approximately homogeneous 
core and a crust likewise in itself almost homogeneous, t.e. that the Earth cannot 
he of bipartite struoture. The Earth's interior, on the contrary, is in all proba- 
bility to be conceived as displaying, in its successive layers, a regular continuity 
of transition. On the basis of accessory assumptions, ho now lays down formulce 
respecting the law of such continuity. Once sufficient data in the way of seismic 
observations have been accumulated, the accuracy of these formula will be tested. 
With the attainment of positive results, it would be demonstrated tbnt for geophysics 
seismology may have an importance corresponding to that of spectral analysis for 
astronomy. It might then at last be possible to construct a physical scheme of 
the Earth’s interior. 

GSnKAL. 

The Boteay of tho British Empire.—' Those not behind the scenes hardly, 
perhaps, recognize the amount of painstaking work which lias been devoted in an 
unostentatious way to improving our knowledge of the botany and vegetable resources 
of the various colonies and do] tendencies which form the British Empire. The 
work, which throughout has received tho energetic support of the authorities at 
Kew, from the time of Sir William Hooker onwards, has been in piogress for over 
half a oentury, and although made up of separate undertakings not immediately 
oonneoted with each other, tho whole has been carried out so far on a consistent 
plan that it virtually constitutes a botanical survey of the empire, the gaps in 
which are relatively few and unimportant. A rocent number of the Kew Bulletin 
(No. 2, 1905) puts on record tho principal facts connected with tho inception and 
progress of the various parts of the work. While the basis of the whole has been 
the labours of the staff at Kew in arranging and co-ordinating the vast amount of 
material there preserved, the actual preparation of successive works for the press 
has been accomplished largely through the assistance of independent botanists. 
The first publication which may justly bo included in the series was the ‘ Flora 
Borcah-Amerioana,' brought out bj Rir William Hooker under the authority of the 
Secretary of State for Colouial Affairs (1829-1840), and based chiefly on the collec- 
tions made during the northern land journeys of Franklin and others. Next in 
order may bo placed the botsny of the voyage of the Erdw and Terror , prepared 
by Sir .Joseph Hooker, which included the floras of New Zealand and Tasmania, as 
well as of other southern lands. These were large and expensive works, and the 
idea of continuing the series in a chca]>er and more practical form originated with 
Sir William Hooker in 1857, its icsidt being the grant of £300 for a flora of the 
West Indies by Hr. Griosbaeh, which was published in 1864. An interesting 
point connected with this is the warm support given to the scheme by tho late 
Mr. John Ball, who for a short time held the office of Parliamentary Secretary for 
the Colonies. In 1859 Sir William Denison, Governor-in-Chief of Australia, had 
suggested to the Colonial Office tho publication of a scientific history of the Austra- 
lian and other colonies, and though the soheme was too vast to be practicable in 
its entirety, it was taken up as far as botany was concerned by the Duke of New- 
castle, and the series of colonial floras (of which that statesman continued a warm 
supporter) was thus fairly launched. The publication, in 1861, of a flora of Hong 
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Kong, prepared by Mr. George Rentham, was followed by grants for floras of 
Australia and New Zealand, while official support was eventually given to those of 
(ley Ion and South Africa, commenced by independent workers. A flora of Mauritius 
was also prepared by Mr. Baker, of Kew, unddr the authority of the Colonial 
Government. A flora of Tropical Africa, originally planned to include the oolite* 
tions of Livingstone’s and other expeditions, and placed under the editorship of 
Prof. Oliver, has, after various vicissitudes been extended under the charge of W r 4 
W. Thiselton4)yer so as to form ten volumes, of which the greater part has now 
been issued* One of the most important of the wholo series is the * Flora of British 
India,* a monument to the persevering labours of Sir Joseph Booker, which was 
completed in 1897 ; while that of the Malay peninsula has fat some timo been in 
active preparation. A similar undertaking will no doubt be carried Out eventually 
by Canada without outside assistance, while, apart front this, the moat important 
gaps still remaining relate to British Guiana and Honduras. 


OBITUARY. 


Khan Bahadur Yusuf Sharif. 

On June 20 last, at Jabalpur, in India, thoro passed away one of the Itest of the 
native geographers who learned their work in the Indian Survey Department. 
Khan Bahadur Yusuf Sharif was a Mohammedan gentleman of the best type, 
(’lever and persevering, possessed of considerable mathematical talent., ami a 
genuine thirst for geographical exploration, he was almost typical in these modern 
days of those splendid Mohammedan geographers who have left its so many 
valuable records of Asiatic travel in mediaval times. Yusuf Sharif won the good 
opinion of all officials with whom he had to deal, and would have been a dis- 
tinguished servant of the Government in any capacity in which he might have been 
employed. He waB one of the small hand of native surveyors attached to the Busso- 
Afghan Boundary Commission of 1884-85, where his skill as a topographer and his 
]x>wer of. making friends with all sorts and conditions of men were most usefnl 
factors in the acquisition of a large store of geographical knowledge which was new 
then and has never yet been superseded or revised. Subsequently he was employed 
in Persia, and was esjtecially HuccesHfid in dealing with the difficult country of the 
Uakhtiari tribes. He carried out a rough triangulation from the coast, and gave hr 
our first indications of the nature of the lull districts that intervene between the 
coasts and Kirman. The great value of his work as a geographer lies in its 
thoroughness. *He was in all respects a most able and trustworthy servant of the 
Indian Government, who rewarded him with the title of Khan Bahadur. He also 
received the recognition of the Royal Geographical Society for his excellent work on 
more than one occasion. 


CORRESPONDENCE. 

“ On the Pretended Phoenician Circumnavigation of Afrioa.” 

Many of those who claim a pre-Hellenic antiquity for Zimbabwe and other South 
African ruins appeal to the Phoenician legend as a confirmation of their views** 

• Dr. A. H. Keane, Gtographioal Journal, vol. 27, p. 338; Dr. Carl Peters, * The 
Eldorado of the Anotents,’ p. 317 ; Messrs. Hall and Neal, * Ancient Ruins of Rhodesia,* 
p. 29; 'World's History,* vol. 2, p. 590 (English version). 
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CpuJd they be convinced tbat this legend telle, not for, bat against their theory, 
they would perhaps he ready to subjeot it to a somewhat more searching criticism. 

It baa often been remarked that modern believers accept the story for the very 
reason which caused Herodotus to hesitate, the mention of a sun on the right hand, 
which is usually, if somewhat boldly, interpreted to mean a ran seen in the north 
at noon. It is lees generally observed that what made Herodotus himself a 
believer— namely, the tale tbat the Phoenicians were able to achieve so enormous an 
enterprise by raising crops on whatever part of the ooast they might have reaohed 
when seed-time came round— is so little credible to his followers, that, while 
professing to acoept his story, they generally rejeot this essential part of it. 

Tbua Pennell's elaborate argument * is a plea for a story of whioh Rennell him- 
self, and not Herodotus, is the author. In order to find a really poeelble method 
by which bis Phoenicians could have renewed their suppliee, he was compelled to 
assume, like modern advocates of a South Afrioan Ophlr, that a trade with Sofela 
had already been long in existence. Neither be nor they seem to perceive that, if 
this theory of a pre-established Afrioan trade he true, then the mention of a 
northerly ran, which was supposed to be of irresistible strength, ceases to have any 
foroe whatever. At Sofala, in let. 20 s S„ the midday sun is to be seen in the 
north for much the greater part of the year, and it is ridioulous to suppose that 
people trading regularly with that port did not know this. If the Phoenicians 
came lack from the far south to startle the world with the tale of a northerly 
tun, it shows very dearly that they can never have been to the far south before. 

Beally, however, the modern idea tbat this tale of a northerly ran must be true 
because it could noji have been invented is largely due to modem ignorance of 
elementary astronomy. To see the noonday sun always in the north one must he 
south of the southern tropio; to sea it there generally one must he south of the 
equator. But merely to have seen it there proves no more than that the observer 
baB been south of the Tropio of dancer. And so much had been accomplished by 
civilized man long before Herodotus. That the midsummer sun was vertioal at 
Sycnemuat have been a well-known foot ages before Eratosthenes made use of it to 
mearare the Earth's circumference. And surely the people further south still, as 
at Meroe, muBt have known that with them the sh adow fell, not to the north, as in 
Lower Egypt, but to the south. Now, the southern coast of Africa, wherever it 
waa, could not but lie further south still than Meroe. 

Why, if Herodotua is to he believed when he speaks of a Phoenician circum- 
navigation, t does no one believe him when he goes on to speak of a Carthaginian 
one? How is it that a voyage which shonld have proved the vast southerly pro- 
longation of Africa came to he cited aa a proof that this prolongation was small? 
How, if even Sofala were known to civilised men, could a theory have long pre- 
vailed among geographers that the equatorial region was impassable ? Posidonius, 
who denied this theory,} and believed that Africa could he oircumnavigated,§ yet 
rejected the Phoenician legend. Posidonius must have understood the argument 
from the northerly enn as well as we. Have not we moderns shown ourselves 
in this matter somewhat less wisely critical than Posidoniua? 

E. J. Webb. 

Burgbdere, N< wbury 


* ‘Geographical By stem of Herodotus/ pp 678 sgq 

t Herodotus, it 42, 43 } Oleomedes, l 6 § Strabo, ii p 98 
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Addition* to the Library. 

By BBWARD HBAWOOD, M.A., Librarian, IMft.S. 

The following «^erietiona of noons end the adjectives derived from then are 
-nployeato indicate the Monroe of ettjdles from other pubUeattoM. Geographical 


names are In eaoh ease written in fall : 


A. a Academy, Academia, Akademie. 
Abb. s Abhandlnngen. 

Ann. s Annals, Annales, Annate. 

B. a BnlletinTBollettino, Boletim. 

Ool. a Colonies. 

Com. a Commerce. 

0. B. a Oomptes Bendas. 

E. = Erdkunla 

€h « C tegmgh^G ^ographle, Geografla. 

1. a Institute, Institution. 

Is. a Ixvestiya. 

J. a Journal. 

Jb. a Jahrbuoh. 

k. u. k. a haiaerBoh and kfoiglieh. 

M. a Mittetiungen. 


Hag* = Bfagasine. 

Mm. (Mdm.) a Memoirs, Mdknoires. 
Met (m<t) m MeteoMtaStel, eta 
P» a Proceedings. 

B. a Royal. 

Bev. OtiT.) a Review, Bern, Rlvieta, 

S. a Society, Boetftd, Selskab. 

So. a Botenoe(s). 

Sitsb. a Sitsuagsberieht. 

T. a Transactions. 

Ts. a Tijdsehrift, Tidsfcrifl 
V.a Veteftn. 

Verb, a Verhandlungen. 

y- “ k1 «**<*»a* 

Z. a Zelteehrifl. 

Zap. a ZapiskL 


On aooount of the ambiguity of the words octavo, quarto. ete^ the die of hocks In 
the list below Is denoted bythe length and breadth of thooover in inohee to the nearect 
half-inoh. The else of the /canal is 10 x 6|. 

A sdectlon of the works In this list will be netiecA elsewhere in the “Jemal,” 

EUROPE. 

Alps. Wbymper. 

The Valley of Zermatt and the Matterhorn. A Guide. By Edward Whymper. 
Tenth Edition. Chamonix and the Range of Mount Blano. By tho same. Eleventh 
Edition. London : John Mnrray, 190U. Size 7| X 5. Maps and Illustrations. 
Price 8s. cock. Presented by the Publisher, 

France. Bsmiageos. 

Lea sources de la Gdographie do la France anx Archives Natfonnlos. Par A. 
Demangeon. Faria : G. Bellais, 1905. Rfzo 9x0, pp. 120. Price 2*. !W. 

An interesting study of the way in which historical documents may throw light on 
tho past geography of a Country. The author takes stock of the various collections of 
records in France which are valuable from this point of view, and then gives instances 
of the light thrown by them on geographical questions. 

Norway — Historical. Noreke 0.8. Aarbog 18, 1904-1905 (1905): 137-155. Mdse*. 
Middelalderske Samferaelslinior i Norge, langs Kysten og paa Inds0er og Elve. 
Af Professor Dr. Tngvar Nielsen. With Mays. 

On medieval lines of communication. 


Norway and Sweden. Norake 0.8 Aarbog 18, 1904-1905 (1905) : 55*09. 

Norgcs forhold til Sverige fra et geograflsk synspnnkt af Dr. Hans Rensoh. 

Russia. Scottish O Mag. 92 (1906) : 194-205. Barolea. 

The Geographical Fonndaticcis of Russian Politics. By Charles Sarolea. 

Bwsden. Arkiv. Botanik K. 8censk. Vet . A. Stockholm 5 (1) (1905) : pp. 152. Birger. 
De 1882-1886 nybildade HJalmaroarnas vegetation. Af 8. Birger. With Map 
end Illustrations. 

On the vegetation which sprang up on the ground laid bare by a fall in the level 
of I jake Hjalmsr. 

Sweden. Ymer (1906) : 83-92. Be Geer. 

Dalalfven ooh dess utskirnigar nedom Alfkarieby fallen. Af Sten De Goer. 
With Plans. 

On the Dal&lfven river and the channel excavated below the Alfkarieby falls. 
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tweden— Lea ftftffc Petition. 

Lehrbuoh der Sehwedieohen Spraohe flir den Selbztunterrleht. . . . Nach den 
neueaten und beaten Quellen bearbeitet von J. 0. Poeetion. Dritte Anflage. 
Wien nnd Leipzig: A. Hartloben, [not dated]. Bile 7 x 4}, pp. yiii. and 180. 
Fries Em. Presented by the Publisher. 

•widen— Phytogeography. Heszelman. 

Znr Kenntnia dee Pdanzenlebens zohwodisoher Laubwiesen. Eine pbyilologiseh- 
Mbloglsche und pflanzengeographisohe Btudie. Inaugural -Dissertation .... ton 
Henriek Heaaelman. (Sonderabdruok ana den Beiheften sum botanisohen Oentral- 
blatt, Jabrgang 1004.) Jena: Gustav Fisober, 1904. Stie 9$ 0, pp. [151], 

Maps. Plates, and Illustrations. 

Switzerland. Jdhretb. 0. Get . Bern 19, 100R-4 (1905): 1-78. Groll. 

Der Oeschiuouseo. Von Dr. Max Groll. With Illustration and Diagrams. 

Switzerland— Oenana. — 

Rcsultats provisoiros du rocensement federal des entroprises agriooles, indnstrielles 
et oommercialoa. 0 aoflt 1005. (Rtatistiquo de la Suisse, 147” liv.) Bern: 
Neukomm & Zimmermaun. Size 11 x 0, pp. viii. and 184. 

Switzerland- Relief. B.8. Neurhatel. O. 16 (1005) : 5 -16. Oobet. 

Quelques reflexions znr la repartition de la hauteur moyenne en Ruisse d'aprfes 
le travail du Dr. Lies. Par L. Gol>ot. With Maps. 

Thiz baa been notioed in the Monthly Record. 

United Kingdom— Dorset. Strahan. 

Memoirs of the Geological Survey : England and Wales. Guido to the Geological 
Model of the Isle of Purbeck. liy Aubrey Rtmhan London, 1906. Size 
9$ X 64 , pp. 26. Maps and Sections. 

United Kingdom— Dorset Treves. 

Highways and Byways in Dorset. By Rir Frederick Treves, Bnri. Willi Illustra- 
tions by Joseph Pennell. London : Macmillan A Co., 1906. Size 8 x 5£, pp. xviii. 
and 376. Map and Illustrations. Priei G". Pri sent t d hy the Publisher*. 

United Kingdom— Earthquakes. Nineteenth Century 80 (1900): 458-470. Davison. 

Earthquakes in Groat Britain. By Dr. < barles Davison. 

United Kingdom— Meteorology. 

The Weather of 1905 at Ifodsock Priory, Worksop. With Summaries for the 
30 years 1876 to 1905. Size 8} x 5$, pp. 30. Diagrams. 

United Kingdom— Thames. P.11.8 ., Sor. A., 76 (1905): 491-506. Lookyer. 

The Flow of the River Thames in Relation to British Pressure and Rainfall 
Changes. By Sir Normnu Lookyer, K.an., etc., and William J. H. Loekyor, ran. 
With Diagrams. 


ASIA. 

Mongolia and Tibet. Kosloff. 

Mongolia and Kham. Works of the Expedition of the Imperial Russian Geo- 
graphical Society during 1899-1901, under the direction of P. K. Kozloff. Vol. 1, 
[In Russian.] Rt. Petersburg, 1905 -6. Size 12 x 9, pp. x. and 784. Map* and 
Platrs. Ph unfed hy the Imperial Bosnian ideographical Society. [To be reviewed.] 

Russia— Caucasus. Deuteoh. Bundsohau tl. 98 (1906): 244-259. Weinberg. 

Die Bevolkorung des Kaukasus in statistischer und ethnischor Beziehung. Von 
Dr. R. Weiulwrg. 

Russian Central Asia. Norelce G.8. Aarbog. 16, 1904-1905 (1905) : 77-127. Bjerktn. 
Fra en reiso i Vest- Turkestan. Af Paul Bjerkan. With Illustrations. 

Turkey— Palestine. Xaoalister. 

Palestine Exploration Fund, Quarterly Statement (1906) : 133-142. 

Browne's Travels in Palestine, 1797. By 9. A. Stewart Macalister. 

Turkey— Palestine and Syria. Baedeker. 

Palestine and Ryria, with the chief routes through Mesopotamia and Babylonia. 
Handbook for Travellers. By Karl Baedeker. Fourth edition. Leipzig: K. 
Baedeker ; London : Dulau A Co., 1906. Size 6} x 4 pp. o. and 436. Maps , 
Plans , and Panorama. Pries 12m. Presented by Messrs. Dulau A Co. 
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AFRICA. 

Aby ssinia — His torical Ittmri. 

Berum Jfthtopiearum Boriptores ooddentalcs inediti a tusoulo xvL ad six* curante 

0. ’Beocari 8.1. Vols. S and A P. Petri Paoz 6.1. Historia Jtthtopiss. Ube? 

1. ot it., and iii. at iv. Bom» : 0. de Luigi, 1905, 1006. Size U X 8, pp. (vol. 0 ) 
xlu. and 644 ; (vol. 8) xiv. and 586. Piofas. 

Paaa’a famous work ia here printed for the first time (ot review of the introductory 
volume in Journal, vol. 24 , p. 213). 


Frenoh Congo. Songot. 

L'expansfcin Cokmiale au Congo frunqais. Par F. Bought. Avec unu Introduction 
par E. Gentil, et une Lottre-Prefaco do A. Duohlne. 2 mu edn. Paris; E. Laroee, 
1806. Size 10 X 61, pp. viii. and 942. Mops and Illustrations. Prim 8a Od. 

A systematic account of Frenoh Congo and its pooplo, and ot the administrative* 
developments under French rule. 


North-West Africa. La ff. t B.8.G. Pari* 13 (1900) : 148 149. Arnand. 

Chasseurs et peohours dn Tagunt et du Hodli. Pur Robert Arnaud. 

Sahara. CM. 148 (1906) . 241 -243, 530-531. Ohadeaa. 

Nou voiles observations snr la geolugie du Sahara. D'lferuuuue a Zinder. Nates 
de Rene' Chudeau. 

Noticed in tho May number (p. 505). 

South Africa. T. Gaol. 8. South Africa 8 (1905) : 110-131. Hargsr. 

The Diamond Pipes and Fissures of South Africa, tly H. S. Hurgor. 

South Africa — Boers. Her. Frangaise 31 (1900) : 149 101. Demanohe. 

La formation do la nation Boer. Par G. Demanohe. With Maps. 

South and East Afrios. 

Thu Africa Pilot. Purl 111. South and East ( 'ousts of Africa from the Cape of 
Good Hope to Ras Asir (Cape Guurdafui), including the Comoro Islands. 
Originally compiled by Cuptain Algernon F. R. Du Horsey. Seventh edition. 
London : J. D. Potter, 1905. Sizu 91 x G, pp. xxvi. and G22. Index-charts. 
Prioe 3s. 

Spanish Colonies. Questions lHpl. 21 (1906) : 193 205. Lorin. 

Les oolonies espagnoles du golfe do Guiudo. Par H. Lorin. With Map. 

West Afrioa. Delevoye. 

Euseigtie de Vuisseau Delevoye, Second de la Mission Luufunt (1903-1904). En 
Afrique Centrule (Niger— Bcnoue— Toliud). Lottro-Preiaoe de M. Luoion 

Hubert. Paris: H. Le Soudior, 1906. Sise 71 x 5, pp. viii. and 27G. Map and 
Illustrations. Prioe 3.50 fr. 

West Afrioa. Gravel and Bouyat. 

Les Pfohorios de la C6te oocidentulc d’Afrique. Pur A. Gruvel et A. Buuyat. 
Pains: A. Challamel, 1906. Size 10 x 61, pp. 280. Maps and Illustrations. 
Price 8s. 

West Africa— Historical. Hachat. 

Documents sur les dtablissements Franqais de PAfriquo oecidentalo au XVI IP 
sibclc. Pur J. Maoha t. Paris: A. Challamel, 1906. Size 10 x 61, pp. 140. Map. 
Price 2s. Od. 


NORTH AMERICA. 

America. • Muller. 

Door hot 1 ^ van Columbus. Een Reisverhaal door Dr. H. P. N. Muller. 
Haarlem ; De Erven F. Bohn, 1905. Size 10 x 61, pp. x. and 504. Illustrations. 
Presented by the Author. 

Narrative of an extensive journey through North aud Ceutral America, including 
the Dutch West Indies. 

Canada— Anticosti. Schmitt. 

Monographic de Pile d’Antioosti (Golfe Saint-Laurent). Par Joseph Schmitt. 
Paris : A. Her man n. 1904. Size 10 X 61, pp. vi. and 370. Maps and Illustrations . 
Prioe 12s. 

A systematic account of the island, its climate and natural history. 



m 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


Baftftda-Klfterioal. Baxter. 

H A Memoir of Jacques Cartier, Siour de Liiueiiou. His Voyages to the 8t Lawrence, 
ft Bibliography and a Facsimile of the Manuscript of 1584, with Annotations, etc. 
*By Dr. J. P. Baxter. New York : Dodd, Mead « Oo. ; London : H. Stevens, 1906. 
Site 10 X 6|, pp. 464. Facsimile Maps and Illustrations. Price 42 s. 

The first adequate edition of Cartier's voyages that has appeared. 

ITftited States— Massachusetts. Bears. 

The Physical Geography, Geology, Mineralogy, and Paleontology of Essex County, 
Massachusetts. By John Henry Sears. Salem, Mass. : Published by the Essex 
Institute, 1905. Sin 11| X 8|, pp. 418. Map and Illustrations. 

United States -Surveys. Waterhouse. 

Report ou the United States Government Surveys. By Major-General J. Water- 
house (late Survey of India). Published by Colonel F. B. Longe, Surveyor- 
General of India. Oaloutta, 1906. Size 184 x 81, pp. 48. Illustrations. Presented 
by the Author. 

United States— Utah. Davis. 

B. Museum Comp . Zoology. Harvard Coll , Otol. 8er. S (1905): 18-58. 

The Wasatch. Canyon, and House Ranges, Utah. By W. M. Davis. With 
Illustrations. 


CENTRAL AND SOUTH AMERICA. 

Dutch Guiana. Oappelle. 

Au t ravers des Forets vierges do la Guyane Hollandaise. Par H. van Oappelle. 
Baern; Puns : C. Beranger, 1905. Sise 11 X 8, pp. 108. Map and Illustrations. 
Price 16«. 

Account of an exploration of the Nikori river, apparently in 1900, though the year 
seems nowhere to be definitely stated. 


AUSTRALASIA AND PACIFIC ISLANDS. 

Australia. Lee. 

The Coming of the British to Australia, 1788 to 1829. By Ida Lee (Mrs. Charles 
Bruce Marriott). Preface by the Right Hon. the Marquis of Linlithgow. Ijondon : 
Longmans A Oo., 1906. Size 9x6, pp. xviii. and 850. Illustrations. Price 
7m (id net Pn seated by the Publishers. 

[To bo roviowud.J 

New Zealand. MacDonald. 

Geography of New Zealand for Senior Pupils in the Public Schools, Scholarship 
Candidates, and Pupil Teachers. By J. K. MaoDonald. Wellington and Chiiat- 
cliurch, N Z : Gordon A Gotoh Proprietary, 1903. Bize 74 X 5, pp. 118. Maps 
and Illustrations. Price Is. 6 d. Presented by the New Zealand Qovemment. 

The treatment appears, on the whole, satisfactory, the main surface features of the 
islands being clearly and adequately described. 

POLAR REGIONS. 

Arotie— Norwegian Expedition. Nansen. 

The Norwegian North Polar Expedition, 1893-1896. Scientific Results. Edited 
by Fndtjol Nanson. Yol 5. London : Longmans A Oo , 1906. Size 12 X 94, pp. 
62, x. and 152, and 22. Maps and Plates. Presented by the Fridtjof Nansen Fund 
Includes Momoiis on the Bottom Deposits of tlie North Polar Sea; on “Dead 
Water'* ; and on Piotozoa of the northern loe-floes. 


MATHEMATICAL GEOGRAPHY. 

Refiraotion. Ball. 

Rofraktionstafelu Von Dr. L de Ball. Leipzig . W. $ngelmanu, 1906. Size 
12| X 8, pp. xiv. and 18. Price 2 s 6 d. 

Give the results of recalculations on the basis of Rodau's theory. 

Surveying. Flamer. 

An Elementary Treatise on Photographic Methods and Instruments, including a 
Conoise Review of exeouted Photographic Surveys and of Publications of this 
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^ , 1900 . Size 9Jx 6, pp. xx. and 488. 
Chapman# Adi. [To be reviewed.] 


i reviewed.] 


Plate. 21*. net. Presented bp Smm 


PHYSICAL AHD B10L06XOAL 610GRAFHY. 

Oceanography. Henr||. 

Die Betaillgung Deutsobl&nds an dor Iatornationalen Maoresfoisohuag. IIL 
Jahresberioht, ersiattet von dem Vortitzenden der Wi—nnochifHtnhoii Komarisskm 
Dr. W. Herwig. Berlin : Otto Salle, 1908. Sine 11* X 8, pp. vi. end 191 Otert i 
and Diagram. Presented bp the Deuteehm • Wiucneoha/tlicken Komnimitm/Ur die 
Internationale Meereefonchung. 

Ooeanography— Onnent-meter. Witting. 

Ooneetl Perm Infc lfeptor. Her, PnN. Otreonst once. Ho. 80 (1806); pp. 8. 

Knrze Besohrelbung elites elektrisch registrierendea Strommcosers. You Rolf & 
'Witting. With IUutrationi. 


Oceanography— Current*. IftBttw ill Honan. 

Uoneeil Perm. lnt. Expitor Her, PM Oiroonstance, No. 84 (1806): pp. 42. 
Fridtjof Nansen. Methods for measnnng direction and. velocity of Currents in 
the Sea. With an Appendix by Dr. Y. Walfrid Ekmau. With TUuetmtiom. 

Oosaaography — Currents. C.R. 148 (1906) ; 246-248. Thontot end Ohsvallier. 

Bor la circulation oodanique. Note de MM. Thonlet et Chevallier. 

0 s saao grap hy — ■Methods g*m, 

Gone ell Pehn. Int. J foplor. Her, Pnbl Ciiconetene f, No. 32 (1906) ; pp. 10. 
Oharles Atwood Kofoid. A self-closing Water Bnoket for Plankton Investigations. 
With Illustration*. 

Ooeanography— Tides. B. Hue* Ocfanog. de Monaco, No. 68 (1906); pp. 20. Berget. 

Oours d’Oodanographie fondd k Paris par B. ft S. le Prince de Monado; 2" Anode. 
Les Mardes. Par A. Berget. With Diagram*. 

Boils. R a m an s . 

Bodenknndp. Yon Dr. E. Ramann. Zweite Aufl. Berlin: J. Springer, 1906. 
Size 9* X 6*, pp. xii. and 432. Price 9«. 

Speleology. Xnobel. 

Kolilcnkunde mit Beriicksiohtiguug der KarHtpbanomenc Yon Dr. Walther vou 
Kuebel. (Der Wusensokaft, Heft 15.) Braun whweig F. Yieweg u. Bohn, 1906. 
Size 9 X 6, pp xvi. and 222. Illustration*. Price 5*. 6d. 

A systematic text-book of speleology. 

Volcanoes. Verh. 15 Dtutsch. OeographenUujee Dantig (19U5) : 185-150. Frisderichsen. 
Dr Moritz Alpbons Stubels Verdionetc uni die moderne Vulkanologie. Yon 
Dr Max Friedenohsen. 

Zoogeography- Fishes. Try bom. 

Cornell Perm. InL Explor Her, Pull dreonetanoe , No. 28 (1905); pp. 84. 
Borioht fiber die Anstalten zur Yermohrung des Laohses und der Meerforellen 
in don Fifteen der Ostsee . . . bearbeitot von Dr. Fil. Trybom. 


AHTHROPOGEOGRAFHY AND H1BTORICAL GEOGRAPHY. 

Anthropogeography . Roolns . 

Elisde Beolus. L’Homme et la Terro, Tome l w , Lea Pnmifcifs, Histoire Ancienne. 
Ongmes, Milieux teliuriqnes, Travail, Peuples attardds, Families, Classes, 
Pouplades, By thmO de l’Hiatoirc, Iramo, Cauoasio, 1‘otamie. Paris: Librairio 
Univereelle, [not dated]. Size 1 1* x 8*, pp. iv. and 580. Hap* and lUuttration*. 
Prioe 15 fr. Presented bp H. Paul Beolu*. [To be reviewed.] 

Commercial— Cocoa-nut. Frnd h o mme . 

Le Coootier, Culture, Industrie et Commerce dans les piinoipanx pays de production. 
Coprah, Haile, Fibre do Coco et ddnvda divers. Par E. rrudhomme. Paris i A. 
Chaliainel, 1906. Size 10 X 6|, pp. 492. Illuetration*. Prioe 11s. 6 d. 

Historical— Early Travels. Fnrehas. 

Hakluytus Posthumus, or Purohas His Pilgrimes. By Samuel Purohas, b.d. Yols. 
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U and 14. Glasgow : J. MacLehuse & Son*, 1900. Size 9x6, pp. (vol. IS) xx. 
And 860 ; (vol. 14) xx. and 592. Facsimile Mape^ 

Those volumes embrace the conclusiou of tho early English and Dutch voyages to 
tho north» and the beginning of the American section. 

Htstacjoal- Maps. Biv. G. Italiana 12 (1905) : 585-601. MarlnelU. 

Esame di sei carte nautioho dei seeoli XVI. o XVII. Appunti di Olinto Marloelli. 

Discusses tbe sources and relationships of six Italian maps of the Mediterranean, 
or parts of it, with dates between 1556 and 1615. 

Historical— Sakas. J.B. Asiatic 8 . (1906) : 460-464. Thomas. 

Sakastoua. By F. W. Thomas. 

Supplementary notes (of. May number, p. 522). 

Historical— Vinland Voyagss. Nielsen. 

Norths G.8. Aarbog 16, 1904-1905 (1905) : 1-41. 

Nordmamd og Skrtelinger in Vinland. Af Professor Dr. Yngvar Nielsen. 

History of Geography. Lefranc. 

Lee Navigations de l'untagruel. JiCtude sur lo Geographic Rabelaisienne. Par 
Abel Lefranc. Paris: H. Leclero, 1905. Hive 10 x 6|, pp. 884. Facsimile Maps 
and Illustration s. Price 9«. 

Interesting as throwing light on the geographical knowledge of tbe time of Rabelais 
and the aotunl Bourses from which he drew his descriptions. 

History of Geography. G.Z. 12(1906): 20-87. Berger. 

Die Lehro von dor Kugclgestalt der Erdo im Altertum. Vortrag, gehalten im 
Veroin filr Erdkunde in Halle, von Hngo Berger. 

History of Geography. d’Eja. 

Sooiedade de Gcographia de Lisboa. Algumas Cartas inoditas do Visoonde de 
Santarem, com muti introducg&o o notas por Vicente Almeida d’Esa. Lisboa, 
1006. Size 10 x 6J. 

Religions — Hlitorioal. Magnaghi. 

Bio. G. Italiana 12 (1905): 257-266, 369-375, 464-475, 528-530. 

La Statistica dello Religion! ai primi del Seoolo XVII. seoondo Giovanni Botoro, 
di Alberto Magnaghi. 


BIOGRAPHY. 

Ferrari. Bir. G. Italiana 12 (1905) : 329 339, 459-463. Almagii. 

Lc opinioni u le conosconzo gcograficlio di Antonio de Ferrariia. Memoria di 
Roberto Almugia. 

Antonio Ferrari, surnamed Cialutuo, lived in the lattei half of the fifteenth and 
early pail of the sixteenth century, aud among his various writings paid some attention 
to geography and map-making. 

Gordon. Gordon. 

A Vailed Life A Record of Military aud Civil Service, of Sport and of Travel in 
Indiu, Central Asia , aud Persia, 1849 -1902. By General Sir Thomas Edwaid 
Gordon, x.u n., etc. London: John Murray, 1906. Size 9x6, pp. xvi. aud 358. 
Illustrations Price 15#. net. Pi muted by the Publisher. [To be reviewed.] 

Reolus. G.Z. 12 (1906) : 65-79. Girardin and Brunhei. 

Elude Reel us' lichen und Wirken (1830-1905). Von Puul Girardin uud Jean 
Brunhes. 

Riohthofsn. G Z. 12 (1906) : 1-11. Hettner . 

Ferdinand von Richthofens Bedeutung fiir die Geographic. Vou Alfred Hettner. 

Riehthofen. Bit. G. Italiana 12 (1905) : 577-584. Parana. 

Ferdinando yon Richthofen e la sua opera soiontifioa. Nota del Prof. FiLppo Porena. 

Wissmann. G.Z. 12(1906): 12-20. Xirihhoff. 

Her man n v. Wissmann zum Gedftohtnis. Von Alfred Kirobhaft 
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H1»Hf ISfllJ 

International Catalogue of Selentiflo Lttermture, Fourth AupiM) U * 1 * B> 
Gento ^ Jbcndoo: Harrieon A Son*, 190& Bln 8) x «*, «* ttti. Mi 8M> 

Brltiah la|tre. & Bnaiimrt J. I (1906) : 819-388. *Nt*to*. 

The Frontier* of the BritUh Bmpira, By Dr. T. Miller Magutm. WMMapi- 
Mm Bmpire. Km B. (IMS): 8-t8. • 

Botanical Surrey of the Bnpin. 

Sketches the work tee during the last half-century (of* ate IV 996> 

Oetelogue of Haps. % Cflsuhfoy.) 

British Museum. Catalogue of Hope. Aooessions. Perl aoute Meteim. 
London: Printed byW33em Clowes A Boos, 1906. Sine 11* X 9, pp. *74. 2Ve* 
•ted by Me Superintendent of the Map Boom, British Mue«m. 

A. most useful catalogue, including maps in printed boohs m well as thmejmblished 
separately. It is not only a guide to recent amps, hut gives the ttte of aft older maps 
lately added to the national collection. 

Educational. ■ ir *** 

Beport of tha Felited Sobool SoUnUSe Society (founded 187?) fix Urn yaw 1805. 
Bull Oolne, 1808. Bile 8} x 5*. pp. 16. 

The soaiety includes a geographical section. 

Eduoatioaal— Oartegraphy. J.G. • (1906) : 161-170. Js tote 

About Nets for Hap Drawing. By M. 8. W. Jefferson. With IUvekMm. 
I nh ib i ti o n. M i^ait 

Boyal rt-ymmlad/m gt Louis International Exhibition, 1904. The British Section. 
Compiled by Sir Wdne Spt.Inuwm. Iwoed by the Boyri O omalwdon. 1900. 
Biie 14 x 11, BP* 882. J Ihutratiom. Prttmitd by tt« Commiuioa. 
gMjrqUtd jfmolTi. BtW Bl Hetoelt. 

Klein. Bohriften yon Friedrioh Batael. Auagewahlt nnd henuugegebendurch 
Hanu Helmolt Mlt elnar Blbltographle von Viktor Hantmoh. S yota. Mtoytoi 
nnd Berlin: B. Oldenbonrg, 1900 fitee 10 x 7, pp. (yol. 1) xxxyL and ISO , (roL 
9) x., 842, and lxll Portrait*. Print 22a Bd. 

AooUeotlon of article. and memoir, from a variety of aoattawd eouroee, »om« of 
them not ganamlly aoooulbte. 

SeegrapUeal Booltty. BA. KMitialt it ft. 6 Bar. (1006) : 485-459. Abbott and ZUd. 
Omtenaire da Mohamad Ali at trentihmo annivereatre de la fondation da la 
BSdMd^cSgra^.Par Dr. Abbate Pacha at Z4U Bay. With Portrait 

Geography. " 

The “ Bound the World " Series. Our Planet. London : T. C & E 0. Jack, [ not 
dated]. Bile 7J X 5, pp. 256. Maps and Illustration «. Prioe Is. 6d. Presented 
by ^ Publishers. 

Tbla volume t— ^ of the Barth in relation to other heavenly bodiae, and of the 
broader diatrlbutiona on it* surface. 


HEW HAPS. 

By a. A. BBBVBS. Map Curator, B OA. 

iraoM. 

Fugland and Walaa Ordaanoa Inryay. 

Oannaaon Barm or Bmlasb m Wamt- Bh^jnbUilmd brig Dim**. 
General of the Ordnance Sumy, Son th M up t nn , bon Jmy 1 to 81, 1800. 

8 mCfp to 1 lu sh 

Large Series, printed in colours, folded in oovsr or flat in sheets, 3, 5, 6, 7. 
Price, os paper. Is. 6d f mo un ted on linen, 2i. / mounted mi sections, 2 s. 6J. each. 

No. III.-— Swtxmbke, 1906 .] T 
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NEW MAPS. 


1-inch (third edition) 

In outline, 88, 42, 50, 151, 185, 224, 249. It. each (engraved). 

Printed in oolours, folded in cover or flat in sheets, 220, 228. Prfoe, on paper, If. ; 
mounted on Unan, Is. 6 d . ; mounted in eeotione , 2a. each. 0 

04ach— County Maps— (first revision) 

Brecknockshire, 18 m. Cardiganshire, 4 s.e., 6 v.i., 15 s.w. Carmarthenshire, 

10 *a, 18 s.w., 85 ha, s.i., 48 s.w. Devonshire, 17 ha, s.i., 18 s.w., 88 air., 

48 ha, 48 n.b., 54 s.w., an., 59 ha, 72 H.w., 79 s.w., 88 ha, an., 89 n.w., 00 an, 

92 n.w., 98 n.w., s.w., 94 n.w., 99 aw., 100 aw., 102 s.n, aw., 109 n.i., 118 n.w. 
Lincolnshire, 77 an., 86 aw., 87 n.a, an, 88 n.w., 89 n.w., 97 n.w., nja, aw., 

99 n.i., 100 n.w., n.n., aw., 102 (n.w. and n.n.), 108 n.w., an., 110 (n.n. and s.n.), 
aw., (aa and n.i.), 118 an., 117 aw., aa., 118 n.i., aw., ai., 125 n.w., ha, aw., 
ai., 126 n.n., aw., 127 s.w., 138 s.w., an., 184 n.w., 185 n.w., ai., 186 s.w., 140 n.i., 
154 aw. Norfolk, 6 ha, 05 ha, 104 sA, 105 &a. Suffolk, 4 n.i Warwickshire, 

81 s.i., 82 s w., an., 88 n.w., aw., 89 n.w., 45 s.n , 51 n.n. Yorkshire (Pint Revision 
of 1891 Survey), 288 s.n., 289 aw. la ea oh. 

25-inch— County Maps (first revision) 

Oarmarthenshire, XII. 8; XXX. 13, 14, 15, 16; XXXII. 18, 14, 15. 16; XXXIII. 
13, 14, 15, 16; XXXIV. 14, 15; XXXV. 13; XXXVIII. 1, 2, 8, 4, 5, 7, 8, 9, 10, 
11, 12; XXXIX. 1, 2, 8, 5, 8, 9, 10, 12; XL. 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12; XLI. 

4, 5, 7, 9, 10, 12 ; XLII 1, 2, 8, 4, 5, 6, 9. Devonshire, L. 8, 6, 7, 12, 14, 15, 16 ; 
LXI. 4 ; LXII. 1, 3, 4, 6, 7, 8, 10, 11, 12, 15, 16; LXXIV. 2, 4, 8, 11, 12, 14, 15, 
16; LXXXVII 1, 5, 9. 13; XOVII. 1, 5, 9, 18, 14, 15; XOVIII. 18; OV. 2, 5, 
15; OVI. 5; CXII. 5, 9, 18; OXVIII. 1, 5, 6, 9, 10, 11, 15; CXXX. 8, 5, 6, 7; 
CXXXVII. 9. Lincolnshire, L. 4; LI. 1, 4, 5, 8, 11, 12, 16; LII. 2, 3, 4, 5, 6. 7, 

8, 9, 10, 11, 12, 13, 14, 16; LIII. 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16; 
LIV. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 15; LV. 2, 8, 6, 11, 13, 14, 16; 
LIX. 12: LX. 1, 5, 13, 16; LXI. 2; LXIV. 4, 8, 16; LXVL 1, 5, 6,7, 10, 14; 
LXV1I. 9, 11, 14, 15. Norfolk, X. 12, 16 ; XI. 13, 15 ; XXVII. 8, 12, 16 ; XXVIII. 

1, 5, 6, 7, 9, 10, 11, 18, 15 ; XXXVIII. 1, 8, 10, 12, 16 ; XXXIX. 1, 2, 3, 5, 6, 7, 9, 
10, 11, 13, 14. 15; L. 4, 7, 12; LI. 2, 8, 5, 6, 0, 10; LXU. 1, 2, 8, 5, 6, 7, 8, 9, 10, 
11, 18. 14, 15; LXXIII. 4, 8, 12, 16; LXXIV. 1, 2, 3, 5, 6,7, 9, 10, 11, 18, 14; 
LXXXV. 16; I, XXXVI. 2, 9, 10, 11, 13, 14, 15; LXXXVII. 5, 9, 13. Pembroke- 
shire, II. 12; III. 13; XII. 8. Yorkshire (First Revision of 1891 Survey), OOLIII. 

2, 3, 4, 6, 7, 8; OCLXII 1, 2, 3. 5, 6, 7, 8, 11, 16 : OOLXIII. 1, 5, 6, 8, 9, 10, 11, 
12, 13, 14, ].'). 16 ; OOLXIV. 4, 5, 7, 8, 9, 10, 11, 12, 14, 16 ; CCLXV. 2 ; OOLXVI. 
15, 16 ; COLXX. 4, 12 ; CCLXXL 1, 2, 6, 9, 10, 18, 14 ; OOLXXVUI. 2, 8. 3a 
each. OCLXX. 7; OOLXXVUI. 16. Is. 6 d each. 

{E. Stanford , London Agent.) 

Prance. Xlnlstre de l’lntfrienr, Paris. 

Carte do la France dressle par ordre du Ministre de l’lntlrieur. Seale: 1 : 100,000 
or 1 inch to 16 stat. mile. Sheets (new editions); xvm.~12, Cr^py-on-Valoia ; 
xvm.-26, Jaoire; xx.ur.-33, Apt; xxxi.-38, Bastia. Paris: Ministfere de l'lntd- 
rieur, Service Vioinal, 1906. Price 0.80 fr. eaoh sheet. 

Glasgow. Johnston. 

Plan of Glasgow. Scale: 1 : 10,560 or 6 inches to one stat. mile. Edinburgh: 
W. & A K. .lohnBton, [19001. Trice 2a, mounted on doth. Presented by the 
Publisher. 

A good useful plan of Glasgow, clearly drawn and printed in colours. For the 
purpose of general reference, an index might have been added with advantage. 

Boandlnavia Roth. 

Norden ai Dr Magnus Roth. Scale 1 : 1,000,000 or 1 inch to 15*8 stat. miles. 8 
sheets. Stockholm : P. A. Norstedt & Sous, 1906. 

A new edition of an orographically ooloured wall-map of Norway, Sweden and 
Denmark which first appeared in 1883. It is boldly executed, the names of all 
important places being printed in large type so as to be seen at a distance, while the 
smaller names can be read upon close inspection. 


AflXA. 


ilnn. Topographical Section, General Staff. 

Province of Clit-Chiung (provisional issue). Scale 1 : 1,000,000 or 1 inch to 15*8 
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Topographical Section, General Staff; War Office, 1906, 
PrrmUed by the JHreetof qf Military Operation #. 


hynyox G e n e r al at India. 
2 k.e., parts of districts La r kha n n# 


Indian Oertremcnl Surveys. 

Indian Atlas, 1 inch to 4 miles. 

Kanohi, and Hyderabad (Sind, Bombay Presidency), additions and corrections 
to 1808. 16 w.w.. parts ^districts Hera lartaii Khan (M.wTproottor 9tomm% 
Mtoawali, and Shahpur (Pun j ab), corrections to 1908. 24 fen* parts of distlMl 
Stunt. Thana, and Naeik, and of Dbarampor, Bansde, Jawbax, ai<f Surgaun States 
(Bombay Presidency), and Daman (Portuguese Territory), additions to 1802. 89 
an., parts of States All Bajpur, Jobat, Jhabua, Gwalior, Tttdre* and Dhar (C.L 
AcenerX additions to 1908. 41 w.w., parts of districts Belgaam and Bafsmgiii 
of KoftSpnr, Kuruadvad, Sangli, InchaUmranji, Batda, England HfWftttiS 
States (Bombay Presidency), and of Gk* (Portuguese TerriSy), 1908. 48, Parts 

i&z i ra % 

par, Bellary, Cnddapab, andKurnool (Madras Presidency V nddltietis to 1898. 
60 s.B., parts of districts Mysore, Bangalore, Tumkur, and Kolar (Mysore), and 
of Salem and Coimbatore (Madras Presidency), additions to 1904. 78, parts of 
districts Indnr, Tandnr (Nisam’s Dominions), Amraoti, Wun, Wardba Chanda, 
Nagpur, and Bhandara, and of State Baetar (Central Provinces), additions to 
1908. 90 s.w., parts of districts Mandla, Bilaspur, and Balagbat (Central Pro* 
vinces), and Bewah State (OX Agency), addition to 1904. 105 s.w. t parts of 
distrlots Ranchi (Bengal) and Bilaspnr (Central Provinces), and of States Gangpur 
(Bengal), Sargija, Jashpur, Udaipur, and Baigarh (Central Provinces), additions 
to 1905. 118, parte or districts Dinajpur, Goalpara, Garo Hills, and Bangpur 
(East Bengal and Assam), Darjeeling, Purnea, and Bhutan, Coooh Bebar and 
Sikkim States (Bengal), additions to 1903.— Index to Indian Atlas, showing 
sheets that have been published up to October 1, 1905 — Province of Eastern 
Bengal and Assam, 1 inch to 82 miles, 190G — Madras Presidency, 1 inch to 82 
miles, additions to July, 1905.— Assam, 1 inch to 4 miles. Dlstriot Sibsagar, 
1905.— Bengal, 1 inch to 4 miles. District Cuttack, 1905.— Lower Provinces, 
Bengal, 1 inch to 4 miles. District Patna, additions to 1905.— Pert of Eastern 
Bengal and Assam, 1 inch to 4 miles. District Tippera (Second Edition), 1906. 
— Bombay, 1 inch to 4 miles. District Kolaba, 1906.— N.W. Frontier Province, 
1 inch to 4 mileB. District Koh&t, 1906. — United Provinces of Agra and Oudli, 
1 inch to 4 miles. Districts: Hardoi, additions to 1905; Meerut, 1906; Partab- 
g&rli, additions to 1905.— Central Provinces, 1 inch to 12 miles. District Balagbat, 
1905.— United Provinces of Agra and Oudh, 1 inch to 8 miles. District Partab- 
garh, 1905.— Levels in the Punjab, 1 inch to 2 miles, 1905.— North-Western 
Trans-Frontier Surrey, 1 Inch to 4 miles. Sheet 7 w.w. (Preliminary Edition), 
part of Persia (Bandar Abbas, 1905.— South-Western Asia Survey, 1 inch to 4 
miles. Sheet 89 s.w., part of Persia (Laristan), 1905.— Bengal Survey, 1 inch 
to a mile. Sheets : 99 (Seoond Edition), parts of States Bamra, Gangpur, and 
Bonai, Seasons 1861-68, 1905; 100 and 101 (Second Edition), parts of States 
Bamra and Bonai (Bengal), Season 1861-62, 1905; 128 (Seoond Edition), parts 
of district Singhbhum and States of Gangpur, Bonai, and Keonjhar, Sea so n s 
1860-62, 1900 ; 809, parts of districts Nadia, Jessore, Khulna, and 24 Parganas, 
Seasons 1848-53, 1906. — Eastern Bengal and Assam Survey, 1 inch to a mile. 
Sheet 426 (Second Edition), parts of districts Chittagong (East Bengal and 
Assam), and Akyab (Burma). Seasons 1888-87, 1888-98, 1905.— Bombay Survey, 
1 inch to a mile. Sheets ; 59 (Seoond Edition), parts of States Navanagar, Dhrol, 
Khirasra, Morvi, Yankaner, and Kotra Nayani (Kathiawar Agency), Season 
1878-74, additions to 1905 ; 106, parts of districts Ahmedabad, Baroda State, end 
Mmhl 'Kantha, and Kathiawar Agendas, Season 1875-7G, additions to 1908; 120, 
parts of dlstriot Ahmedabad, Mahi Kantha Agency and Baroda Agency, Seasons 
1878-80, additions to 1902 ; 180 (Seoond Edition), parts of district Surat and of 
States Baroda and Sachin, Seasons 1876-77, 1880-81, additions to 1902 ; 282 
parts of distrlots Kanara (Bombay) and Shimoga (Mysore) (Madras), Seams 
1881-88, 1898-1901, 1905; 886, parts of districts Ohitaidroog (Mysore), Madras, 
and Dharwar (Bombay), Season 1882-83, 1893-94, additions to 1905.— Burma 
Survey, 1 inch to a mile. Sheets : 2, parts of district Chittagong (East Bengal 
and Aream) and Akyab (Burma), Seasons 1888-87, 1888-98, 1905 ; 75 (N.B., 
Preliminary Edition), parts of districts Mlnbu, Thayetmyo, and Kyankpyu, 
Seam 1908-04, 1905; 114 (N.S.), part of district Thayetmyo, Seam 1900-01, 
1905; 127 (N.S., Seoond Edition), parts of distrlots Bassein and Myaungmya, 
1888-87, 1889-88, 1905 ; 811 (8eoond Edition), parts of districts Thaixa- 
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Mfdy m& Heasads, Seasons 1880-85, 1902-08, 1905; 214 (Third Edition), puts 
of districts Hensada, Ma-nbln, Hanthawaddy, and Thanawaddy, Seasons 1982- 
84, 1998*49, 1902-08, 1905 ; 295 (Beoond Edition), parts of district Yamethin and 
Southern Shan States, Seasons 1894-85, 1899-190M905 ; 568. 609 <N. BA parts 
Of Southern Shan States, Season 1908-04, 1905.— Central India and Bajputana 
Surrey, 1 inch to a mile. Sheet 418, parts of dlstriot Jalaun (United Prottnoee), 
Mia, and Gwalior (0.1. Agency), Seasons 1852-56, 1906.— Central Provinoea 
Surrey, 1 inch to mile. Sheet 19 (Beoond Edition), parte of dlstriot Miraapnr 
(United Proyinoes) and Sargqja State (Central Provinces), Season 188T-68, 
1888-64. 1905.— Madras Surrey, 1 inch to a mile. Sheets: 2 (Beoond Edition), 
parts of districts Kanara (Bombay) and Shimogm (Mysore) (Madras), Bessons 
1881-88, 1898-1901, 1905; 28 (Beoond Button), parte of districts Chl t a ldroo g 
(Mysore), Madras, and Dharwar (Bombay), Seasons 1882-88, 1898-94. additions 
to 1905 ; 24, puts of districts Dharwar (Bombay), Shlmoga, and Chltaldroog 
(Mysore), Seasons 1882-83, 1898-94, corrected to 1908.— Punjab Sumy, 1 inoh 
to a mile. Sheets: 198 (Preliminary Edition), parts of districts Montgomery and 
FerOsepore, Seasons 1901-02-08, 1905; 278, parts of districts Bohtak and Gur- 
gaon and States Nabha, Patiala, Jlnd, Dujana (Punjab), and Jaipur (Bajputana), 
Beaeona 1861-68, 1867-68, 1874-76, 1905.— Bind Survey, 1 inch to 2 miles, Sheets : 

41, 42, 61, 62, parts of districts Larkhana, Hyderabad, Snkknr, and Ehalrpnr 
State, Seasons 1893-94, 1901-03, 1905.— Sind Surrey, 1 inch to a mile. Sheets : 

8, district Larkhana, Season 1900-01, 1905; 25, dlstriot Larkhana and Hydera- 
bad, Seasons 1893-94, 1901-03, 1905 ; 44, district Hyderabad and Kairpur State, 
Season 1901-04, 1905 ; 59, district Snkknr, Seasons 1892-93, 1899-1901, 1905.— 
United Proyinoes Surrey, 1 inch to a mile. Sheets : 84 (Third Edition), parts of 
districts Bareilly, Dudaun, Shajahanpur and Pillbhit, Seasons 1895-1900, 1905; 
1}5 (Second Edition), part of dlstriot Kheri, Seasons 1892-98, 1895-99, 1905; 116 
(Second Edition), parts of districts Kheri and Sltapur, Seasons 1864-65, 1895-97, 
1904-05; 182, dutnots Kheri, Sitapur, and Bahraioh, Seasons 1863-67, additions 
to 1904, 1905 ; 186, parts of districts Lucknow, Unao, Rai Bareli, and Bara Banki, 
Season 1860-64, additions to 1908 ; 138, part of district Bae Bareli, Season 1861- 
OS, additions to 1904 ; 202 (Beoond Edition), parts of district Mirzapur (United 
Prorinoes) and Sargnja State (Central Prorinoes), Seasons 1867-68, 1888-84, 
1905.— Preeented by ike Secretary of State for India through the India Office. 

Korea. Zysginsof and Xorf . 

Map of Northern Korea, constructed by A. I. Zreginaof and Baron N. A. Korf. 
Scale 1 : 840,154 or 1 inch to 18*8 stat. miles. 1904. [In Russian.] Preeented hy 
Colonel J. d§ ShoJcalehy. 

A short time before the outbreak of the Russo-Japanese war, M. A. Zveginiof and 
Baron N. A. Korf made an extensive journey through Northern Korea, during which 
■urreying was oarried on as well as circumstances would admit, the result of which 
work, combined with that of earlier travellers, is shown on this map. The positions 
of thirteen points were determined astronomically by M. Zvepaiof, and these, 
together with other determinations by Colonel Strelbitski, enabled the authors to 
adjust their route-traverses. The relief is shown by approximate contours or form- 
lines, resulting from many barometric observations taken during the journeys. 
Although necessarily incomplete in many parts, this map is, in soma respects, an 
advance on others of the same region which nave appeared. 


Siberia. Mile 

Carte des basslns des oceans, men, fleuves et laos de la Rustic d’Asie et des pays 
limitrophes, dressde par le Stfnateur, gdntfral-lieutenant d’Etat-Major A. de iSllo. 
Soale 1 : 4,200,000 or 1 inoh to 66*8 stat. miles to an inoh. 4 sheets. Si Peters- 
burg: Ministhre des Yoies et Communications, 1905. Pree e nt e d by Colonel J. de 
ShohaUhy. 


This large map of Asiatio Russia and surrounding regions has been published as 
a supplement to the memoir, in Russian, * Superfloie de la Bustie d’Asie.’ The 
various river-basins are dearly marked out by coloured lines, the larger drainage 
areas being shown by broad lines of odour, and the basins of the tributaries by narrower 
lines. It is far more than a rough diagram, as the special colouring is superimposed 
on what is reaUy a most nsefhl general map of Asiatio Russia, giving .many plaoe- 

luan. ilthonff] 
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n*w mti 




snft> lamppiaNMAiMMt 

jhp of Bnpt Satie 1 : 80,000 or 1 took to 1*8 etfti aib*, SM it i ; u. KLt 
HI-1; OBm: Public Work* Minletry, Sumy DepcrtaenOWW. JPmmUtm 
tlu> THnetor-Geaeral, Suntg Dtpartwmt, CWrfc 

imt 

Totegxwpbfeftl m>p of CKift Prorino*. Saab 1:1. 

awe. Shasta: M 1-4: u 1-5, W. Cviao: Pnb 

Pytwaot, 1804-05, Pnmltd ty fit* JUnetor- O mmU, Bumf Depart**#, 

Trough Congo. Nsrrsflsf 

Onto dp Congo Frengaie dreesfe par Emmanuel Berrelier. Mb X: 6^000,000 
or 1 inch to 78-9 stat. miles. Parts: Sendee Gtographique doOSlb l60A 


: 16*000 Of 1 Inch to 1-0 sfc* 
Pam Weeks Ministry, tom 


Dm Zwisohenstramlond dee Logone and 8chnrt von Lrt-NkhtoWs Xmeert-Fl 
Lamy bearbeitet and geseiohnet von X. Motoel. Beale l:tt0jMN9~<* 1 inch to 
11*8 stat. miles. JfCtetKmgsw out den rtenfnto Sehuteyebieten , Band X33C n Karte A 
Berlin : E. 8. Mittler A Son, 1906. 


Proviaorioohe Eerie der Gcbirgslandschaften des Militarbesirkes Fontam bear- 
beiteft von M Moiael. Scale 1 : 100,000 or 1 inch to 1 6 otat mile, bfitteilnnMn 
a»f dm deuitdhtn Schmttgebieten, Band EXE., Eerie 1. Beriifa : B, 8. Mittler A 
800,1906. 


Canada. Department of the Interior, Ottawa. 

Sectional map of Canada. Scale 1 : 190,080 or 1 inch to 8 etat. miles. Bheete : 

21, Turtle mountain, revised to April 17, 1906 ; 22, Dufforin, revised to April 26, 
1906 ; 73, Winnipeg, revised to May 26, 1906 ; 816, Vermilion, revised to May 18, 
1906. Ottawa: Department of the Interior, Topographical Surveys Branch, 
1906. Presented by the Canadian Department of the Interior. 

United States V.8. geolo gical Survey. 

Geologic Atlas of the United States Seale 1 125,000 or 1 inch to 1*9 stat mile. 
Folios : 128, Aladdin, Wyoming— South Dakota— Montana, 1905; 129, Clifton, 
Arizona, 1905 ; 180, Btoo, Colorado, 1905 ; 181, Needle mountains, Oolondo, 1905; 
182, Musoogee, Indian Territory, 1906; 188, Ebenaburg, Pennsylvania, 1905; 
184, Beaver, Pennsylvania, 1905, 185, Nepesta, Colorado, 1906 Washington: 
Department of the Interior, U.S. Geological Survey. Prime 25 eente each folio. 
Pretented by the U.8 Geological Survey. 

AUSTRALIA. 

New South Woles. Department of TA vi*f. gvdnsv. 

New South Wales, including Lord Howe Island. Scale 1 : 1,013,760 orlinoh to 
16 stat. miles. 4 sheets. Sydney : Department of Lands, 1905. Preeented by 
the Under-Beeretary for Lands, New South Fobs. 

New South Wales. Department of Lands, Sydney. 

Wheat map of New South Wales, showing boundaries of wheat districts, lpith 
actual acreage for grain and average yield per core in snoh districts for the ten 
years ending March 81, 1904. Smile 1 : 1,013,760 or 1 inch to 16 stat miles. 4 
sheets. Sydney : Department of Lands, 1905. Price 10s. P r esen t e d by tie Under - 
Secretary for Lands, New South Wales. 

New South Wales. Department of Lands, Sydney. 

Tourist map of the south ooast, New South Wales. Seale 1 *.688,800 or 1 tosh to 
10 stat miles. Sydney: Department of Lands, 1906. P rese nt e d by the Under* 
Secretary for Landt , New Bento Woles. 

New South Wales. Department ef Lands. Bfdnsv. 

Map of New South Wales, indicating Eastern, Central, and Western DlviSm 
Sosle 1 : 8,168,000 or 1 inch to 50 stat miles. Sydney : Department of Lands, 
1906. Preemted by toe Undersecretary for Landt, New Bento Wake. 
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M§w loath Wales. • Dept, of lands, Sydney. 

Vtt cf New Booth Wales Railways, showing ooaoh and other routes from the 
farms stations, together with mileage from Sydney. Soale 1 : 1,837,440 or 1 inch 
to 88 stat miles. Sydney : Department of Lands, 1906. Pre$mied by the Under - 
Semimyfor Lands , New South Wales. 

Booth Australia. Borreyor-General, Booth Australia. 

Plan showing pastoral leases in the Northern Territory of South Australia. Com- 
piled in the Surveyor-General's Offloe, Adelaide, 1905. Soale 1 : 1,013,760 or 1 
inch to 16 stat miles. 8 sheets. Adelaide: Surveyor-General’s Offlee, 1900. 
Presented by the Surveyor •Central of South Australia . 

Western Australia. Dept, of Lands and Surveys, Perth. 

Map of Western Australia. Soale 1:1,584,000 or 1 inch to 25 stat miles. 

4 sheets. Perth : Department of Lands and Surveys, 1906. Presented by the 
* Surveyor-General of Western Australia. 

FOLAB Biexon. 

Oreenland. Danish Survey Commission. 

Kart over Grdnlend udgivet af Oommissionen for Ledelsen af de geologiske og 
geographiske Under&ogelser i Gronland. Soale 1 : 2,000,000 or 1 inoh to 31*6 stat. 
miles. 4 sheets. Copenhagen : Kommissionen for Ledolsen af de geologiske og 
geographiske Unders0gelser i Gr0nland, 1906. Presented by the Danish Survey 
Commission. 

This is the best general map of Greenland that has hitherto been published. It is 
on a large soale, ana shows the results of all recent expeditions. The printing is in 
four oolours, and haB been most oarefully carried out. Heights of coast land and of 
the great ice-cap are given where they are known, but there are no soundings, which 
is, perhaps, to be regretted. 

Swedish Arctic Expedition. Nathorst. 

Svenska Polarexpedition under A. G. Nathorst, 1898-1899.— Karta ofver “An- 
tarctica ” Kura under de svenska polarexpeditionemo 1898 ooh 1899.— Karte der 
Baie Recherche und Van Keulen Bay auf Spitsbergen. Soale 1 : 100,000. — Karta 
ofver Van Mijens Bay ooh Belsund. Scale 1 : 200,000. — Karta ofver Kung Karls 
Land. Soale 1 : 20Q.000.— Geologist Karta ofver Kung Karls Land. Soale 
1 : 250,000.— Karta' oirer Homing Oscars Fjord ooh Kejsar Frans Josefs Fjord. 
Scale 1 : 500,000.— Karta 5fver Beeren Eiland. Scale 1 : 100,000. Stockholm : 
Generalstabens. Presented by Dr. A. O. Nathorst. 

A series of maps and charts, from various publications, showing the exploration 
and survey work in Spitsbergen and on the eaBt coast of Greenland, accomplished by 
the Swedish Arctic Expedition of 1898-99, under the leadership of Dr. A. G. Nathorst. 
The first is a general on&xt of the North Polar basin between Greenland, Spitsbergen, 
and Norway, showing the oomplete track of the exploring vessel A ntaretie , and the others 
are special charts and plans, as shown by the titles above. 


QXVBBAL. 

World. Bartholomew. 

Atlas of the World’s Commerce. A new series of maps, with desoriptive text and 
diagrams, showing products, imports, exports, commercial conditions, and economic 
statistics of the countries of the world. Compiled from the latest official returns at 
the Edinburgh Geographical Institute, and edited by J. G. Bartholomew, V.R.G.B., 
7 .B.B.B. Part vi. London : George Newnee, Limited. Presented by (he Publishers. 

World. Philip. 

Philips’ Model Duplex Maps. Nos. : 2, Asia ; 4, Australasia ; 6, South America ; 

7, British Isles ; 8, England and Wales ; 9, Scotland ; 10, Ireland ; 14, the Indian 
Empire. London : George Philip A Son, Ltd. Price Id. net each. Presented by 
the Publisher.' 

Each of the above consists of two maps in one oover, one coloured to show political 
boundaries, and the other representing the relief as it would appear in the photograph 
of a model with a greatly exaggerated vertical soale. The idee seems good, hut the 
exaggeration of the vertical scale is for too great 
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World. Hudati 

agsrat 

SSor Lmdm: BdwudBtnfind, 1M& Mulb. PmnWlj f ft. jRa h S K , , 
AwrwaWon of » o—fal little pwal .Um, .hteh m |ni» p ab H * h « d te». 
No dtmtkB bu boea mode in the gnaA umtmmt of fh* Jtoa. eKhoneh diet 

the end of the atlas, with la3tade* and longitude*, so that £p32STto toSSIW 
plaoo on the map even if the name is notgRim on the map itadl. Ttartltaliwii 
obtained in 8vo vise, bound in tbe same style and *$&* ohm price as the aEm, 
which la in quarto. 

World. toiler. 

Neunten, von Grand ana neubearbeitetta vnd neugastochenta Aafage von B t le lar i 
Hand-AtUa. ljDO Karten anf 200 Soften alt M2 Nebeakartea In KapftatishUttd 
einem alphabetisohen Verzeiobnls aller ixn Atlaa voihommondMi Neman (wngefih r 
240,000 Namen ontbaltend) heransgogeben von Joatoa Perthes* Oaonueudfaer 
Anatalt in Gotha. Liefeningen 9 12. Gotha: Jnatne Perthee, 1900. rfw* 60 j/. 
each part. 

mm. 

Admiralty Oharta. Hydrographic Department, Admiralty. 

Oharta and Flans published by the Hydrographic Department, Admiralty, during 
June, 1906. Pmenied by the Hydrographer, Admiralty. 


im Btlalers 


2852 m = 6*80 Ireland, west coast Sligo harbour and approach. 4a. 

1875 m s= 0*5 North aeu, Germany : — Elbe, Weser, and Jade river**. 8a. 

3570 m = 7 29 Leeward ialanda .—Puerto Bico, Yabuooa harbour. 2a. 

?i?) Weat Indies Plana in Aruba, Buen-Ayre, and Little Onr& 9 oa f 
3572 m - Orangeatadt to North point, Little Curacoa, Paarden bay, 

Eralendyk road. 2*. 

3111 m = 4*85 Central America : — Colon harbour. 8a. 

3569 m = 1*62 Alaska Port Valdez. 2a. 

3493 m = 0 a 49 Bay of Bengal : — Cox’s Bazar to Mayu liver. 8a. 

200 m = 1 P95 Adriatio coast of Italy from Ortona to the river Po. New 
plana : — Bimini entrance, Peaaro. 

3523 m = 6*0 British Columbia. Plana on the east coast of Vancouver island. 
Flan added : — Cbemalnna bay. 

3884 m = 1*98 Japan. Tokyo to Sendai bay. Plan added Onahama: wan. 
1020 m = 8*97 Australia, east coast. Plan added .—Port Koxnbla 
(/. D. Potter, Agent.) 

Oharta Oaneelled. 

Ha. Oaa c allaJ by Ho. 

1875 North sea, Germany.! New chart. 

Elbe, Weser, and Jade rivers./ Elbe, Weser, and Jade rivers .... 1873 
518 West Indies. Plan of New pla n 

Orangeatadt hubovr on thiij Omngertadt to North point on new obart 8S7> 

3111 Central Amerioa. Colon New chart, 
or Navy bay. / Colon harbour 8111 

Charts that have received Important Corrections. 

Ho. 2045, England, south coast : — Owers to Christchurch with Spithead and the 
Isle of Wight. 1887, Germany Eider river to Blaavand point. 2990, France, 
north coast Le Havre and entrance to the Seine. 1306, South America, Hegelian 
strait Plans In Barbara channel and Magdalen sound. 1878, South Am eri c a. 
Magellan strait Tierra de Fuego, south-eastern part 8327, Mexioo, south-west 
ooast; — Cape San Lucas to San Diego hay with the gulf of California. 1928a. 
British C ol um b ia Cape Caution to Port Simpson, eta, northern partita. 1928b, 
British Columbia:-— Cape Caution to Port Simpson, etc., southern portion. 2480, 
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» Mstecrologioal Chart of the Indian Ocean north of 15* 8. let. end Bed See for 
^agni^^lSoNS. ^London: Meteorological Office, 1906. Prtos 6d Premnted by Ac 


Berth Atlantic e nd Med i ter ranean MstsorehiglDsl O ffi ce * 

Meteorological Chert of the North Atlantic end Med it e rra n e an for August, 1906. 
London : Meteorological Office, 1906. Priced. Presided by the mmnkgM 
Office. 


North Atlantic . yj, Hydrofnjhlo offloe. 

Pilot Chart of the North Atlantic Ocean for July, 1906. Washington: TJ.S. 
Hydrographic Office, 1906. Preeent e d by the UJ3. Hydrographic Office. 


North Pacific* 


TT.I. Hydrographic Office. 


Pilot Chart of the North Pacific Ooean for August, 1906. Washington : U.S. 
Hydrographic Office, 1906. Preeented by ike U.8. Hydrographic Offloe. 


PHOTOGRAPHS. 

Bombay prooldonoy. Dwane. 

Twenty-three photographs of North Kanara and Bijapnr Districts, taken by H. M. 

Dwane, Esq. Pretented by H. M. Dwane , JStq. 

These photographs have been presented by Mr. Dwane through Mr. F. J. Varley, 
in response to a request for geographical views of the peninsula of India. 

(1) Badk bay, Marmug&o ; (2) The headland, Marmngao ; (8) Boatmen cutting 
up fish in the breakwater, Marmngao ; (4) Scene at Vasco da Gama bay, south side, 
looking out to sea ; (5) The landing-place, Do wnapowla ; (6) The Fort moat, B^japur; 
(J) The Boll Gombez, Bijapnr; (8) Old cannon, Bijapur; (9) View 2 miles from 
Castle Book railway station ; (10) View from S.M. railway bungalow, 2 miles from 
Castle Book station; (11) DughBagar station, West of India-Portuguese railway; (12) 
Dharwar fort gate; (18) A well, Dharwar; (14) Dharwar bazaar; (15) Approach to 
main gate, Dharwar fort; (16) Inner gate, Dharwar fort; (17) The bottle dealer, 
Dharwar bazaar; (181 The money-changer, Dharwar bazaar; (19) The spice-sellers, 
Dharwar bazaar; (20) -The rioe-sellerB, Dharwar bazaar; (21) The miscellaneous 
bazaar, Dharwar; (22) The vegetable-sellers, Dharwar bazaar ; (28) The village boot- 
maker mends boots while yon wait, Dharwar bazaar. 


Mysore. Barton. 

Seven photographs of the Elephant K.eddab, arranged for the Prinoe of Wales in 
Mysore, in February, 1906, taken by Messrs. Barton, Son A Go, Bangalore. Pre- 
sented by the liight non. Lord Cureon of Kedletton, (J. 0.8.1 . , O.O.I.E. 

An interesting series of platinotypes, of different sizes. The titles are as follows 
(1) Elephants in the outer stockade, the beginning of the drive; (2) Elephants 
entering the Keddah from the outer stookade; (3) The “ koomkiee ” entering the 
inner stookade; (4) The koomkies punishing a troublesome cow; (5) A captured 
elephant being taken to water ; (6) Tying up a big tusker ; (7) The tusker hobbled 
ana secured to a post. 

Vegetation Types. Zarstsn and lohendk. 

Vegetationsbilder heransgegeben von Dr. G. Ears ten and Dr. H. Sohenok. 
Dritte Beihe, Heft 7 n. 8. Vegetationstypen von der Insel Koh Chang im Meer- 
boson von Siam. Von Dr. Jobs. Schmidt Vierte Beihe, Heft 1. Ameisenpflanzen 
des Amasonasgebietes. Von E. Ule. Jena : Gustav Fischer, 1906. Price 2.50 
marks each part. 


N.B.— It would greatly add to the value of the oolleotion of Photo- 
graphs which has been established in the Map Room, if all the Bellows 
of the Boolety who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
aoknoWledged. Should the donor have purchased the photographs, it 
Will be useful for reference if the name of the photographer and his 
address era given. 
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THE INDIAN OCEAN. 

Being Results largely bared on the Work of the Perot Bladen 
Expedition in H.M.S. “ Sealark,” Comm. B. T. Somerville, 1906.* 

By J. STANLEY GARDINER, M.A., Fellow of Gonvilla and Oaiui College, 
and Demonstrator of Animal Morphology in the University of Cambridge. 

Perchance of no area of our great ooeans do we at the present day 
know less than of the Indian ocean within the tropios. Fifty years 
ago, in the days of the great China and Indian dippers, it was, save 
for a small area to the north of Madagascar, alive with white wings, 
anxious to take advantage of every slant of wind or the smallest 
current. Its minutest characteristics were then the subject of anxious 
study, whereas now its greater part is to most navigators an unknown 
sea. With the opening of the Suez canal there was a profound altera- 
tion of trade, and the most important routes now start, not* from 
Mauritius or the Cape, but from the Red sea. Hundreds of steamers, 
laughing at winds and currents, pass annually from Aden to Bombay 
aud Colombo on the one hand, and to East Afrioan ports, to Mada- 
gascar, Mauritius, and Seychelles on the other. From Colombo, again, 
there are regular lines to Calcutta, Singapore, West Australia, Mauri- 
tius, and South Afrioe. But, exoept on the lines from the Red eea to 
Colombo, and from the latter to the Far East'and to Australia, there 
is a relative ahsenoe of competition, a want of that neoeaaity for 
aoourate knowledge of the winds, currents, and topography, which is 
only called forth by a keen desire for saving time or mileage. The 
routes across her surface are also wide apart, and her islands are 
commercially unimportant Great areas are seldom or never crossed 
by ships; in our six months’ cruise on KMA. SeoMk we never saw, 

* Baed si the Royal Geographical Society, June 11, 1900. Map, p. 434. 
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except in port, a single steamer, and only one solitary brig, a small 
trader from Mauritius to the Chagos. 

Soientifio expeditions, for the moBt part, avoided the Indian ooean. 
Closed in by land to the north, to the east, and to the west, their 
leaders deemed her jtroblemB of lesser importanoe than those of the 
Faoifio and Atlantic. The possibility of suoh extensive movements of 
water as in the greater oceans was not to be considered. The bio- 
logical conditions of her shores were deemed to present little variation, 
apd her islets to be mainly coralline, mainly ooeanio, and therefore all 
the same. Tot it was these same conditions which appealed tp ns in 
arranging onr rente. We felt that the day of vast expeditions, ranging 
through two or three ooeans, was passed. Knowing some of the problems 
to be solved, we decided to attaok them in a restricted area, as free as 
possible from the complications brought in by wide ranges and variations 
in temperature, currents, winds, and indeed all physical conditions. 

The distribution of marine animals and plants was a main feature 
in our work, since from the geographical side no real investigation 
has as yet been attempted. Many organisms are purely littoral, and 
many are restricted in depth. Many, again, are adapted only to 
peculiar conditions, to particular environments. Yet we must consider 
how far the arrangement of marine animals and plants over the globe 
has been oooasioned by the past ohanges of land and sea, and, oonversely, 
how far it eluoidateB suoh ohanges (as undoubtedly does the present 
distribution of land organisms). For this purpose marine littoral life, 
restricted in its bathymetrical range, promises the best results. We 
have to know, in the first instance, what forms occur in each locality 
we are considering, and in what environment eaoh oan dwell, tempera- 
ture, range of depth, nature of bottom, etc ; then we inquire how far 
eaoh oan be distributed by its larvae, eggs, or spores, or how long suoh 
laraq, eggs, or spores oan oontinue to exist as suoh in the open ooean. 
Experimentally, we oannot simulate the conditions of the ooean, npr 
oan we estimate satisfactorily accidental means of dispersal, suoh as 
by floating timber or weed. Indeed, to obtain aoourate knowledge 
Tinder this head, we have to find islands separated by deep sea and 
with no susploion of ancient land within the bathymetrical limits 
of their organisms, and then to compare extensive collections from suoh 
with similar oolleotions from neighbouring continental lands. AS the 
smaller islands of the Indian ooean (with the possible exception of the 
Seychelles) seemed in this sense to be purely ooeanio, their littoral 
organisms appeared to be particularly suitable for oomparison with 
those of the surrounding continents, of whioh many aoourate lists have 
been made. We may in this oonneotion refer to the work by naturalists 
of all countries, particularly German, on the fauna of East Africa and 
the Bed sea; to the fauna of South AfHoa, now being undertaken by 
the Gape Colony; to the work of the B.I.M.S. Inoeetigator under Colonel 
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Aloook around India ; to the Ceylon Oyster Reporta by Prof. Herd man j 
to the Maidive expedition of Prof. Agassix, and to an elaborate report 
on the fauna and geography of the Maidive and Laccadive archi* 
pelagoes by the author, as the result of 14 months 1 collecting in those 
groups ; to muoh work in Malaysia and off West Australia, Hie results 
of most of whioh will be (or have been) incorporated in the report of the 
Dutch Siboga Expedition. How far the present expedition will throw 
valuable light on this question of the distribution of littoral animals 
and plants it is impossible to say to-night, or, indeed, until the 
collections are worked out. Our results so far are promising, as we 
found great diversity of life in similar environments in different 



TAKAMAKA ISLAND, SALOMON ATOLL, CHAGOS SANDY LAGOON BMACV WITH 
TIDJ* rARTi 

localities, and a progressive increase in variety of forms as we 
approaohed continental land. In any oase, the question appeared 
to us to be one worthy of most careful attention, and, as marine 
organises are subject to less variations in conditions than land forms, 
to be one likely to yield important information in respeot to the 
changes of land and sea in past geological periods. 

In any question of the oceanic nature of any island or reef, it is 
obviously neoesaaiy for us to know accurately (1) the topography of 
the ooeaa in whioh it is situated ; and (2) its possible and probable 
geographical ohsenges, particularly the relations of land and sea to one 
another in the past. Our knowledge of the first of those in the Indian 
ooean was meagre in the extreme, certain most important belts, where 

x 2 
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ridge* might naturally be supposed to exist, having been left unex- 
plored. The Challenger Expedition passed to the south of the Indian 
ocean properly so-oalled. The English Admiralty has always run lines 
of soundings where its surveying vessels have been sailing, but India 
belongs to a different survey, and the lines necessarily are few, a single 
line from the Seyohelles towards North Sumatra and oertain sections 
run by the telegraphic companies from Afrioa to the Seyohelles and 
Mauritius, and from the latter continued further to Cocos-Keeling island 
and Australia. The Valdivia Expedition made a rapid traverse along a 
route whioh ran from Kerguelen to Oooos-Keeling, Sumatra, Nicobar, 
Oeylon, South Maldives, Ohagos, Seyohelles, and Zanzibar. The author 
contributed a few soundings between the banks of the Maldives, while 
Prof. Agassiz was responsible for a more extended series in the same 
region and a section to the south of Addu. 

The few soundings of the Valdivia in the west half of the Indian 
ocean were of primary importance, but a gap was left in the middle 
between the Maidive and ChagoB groups, and no soundings were 
attempted between the banks of the latter. Her course from the 
Ohagos was more or less north-west to lat. 2° 39' S., and then straight 
to the Seyohelles. Two soundings of 1499 fathoms, lat. 2° 57' S., long. 
C7° 59' E., and 1891 fathoms, lat. 2° 39' S., long. 05° 59' E., gave indica- 
tions of a shallower bank, whioh might, or might not, connect with 
the Maldives, Ohagos, or the Seyohelles-Mauritius line. For the rest, 
the oontour map published by the Valdivia follows between the islands 
of the West Indian ooean in a more detailed manner the one published 
by the author in connection with a previous expedition, and was based 
on the same evidenoe. While the presence of ridges or shoaler grounds 
between continents or islands cannot be taken as evidenoe of former 
connections or separations, yet they may give indications of suoh. 
The discovery of the Valdivia was accordingly of great interest, and it 
naturally suggested that there might be broad or narrow ridges of 
lesBer depth even from Madagascar to India. 

The land connection of South Afrioa and Madagascar with India 
oan soaroely be disputed, though its duration and the ohanges which 
have taken plaoe in it may legitimately be discussed. Parts of eaoh 
continent would appear to have remained continuously as land from 
the Carboniferous to the present day, while the present land connection 
between India and South Africa through Persia and Arabia oannot 
have come into existence before the Middle Tertiaiy period. Remains 
of the same land fauna and flora from the Carboniferous to the Middle 
Seoond&Ty period are found in both South Afrioa and India, and must 
certainly be deemed to prove a land connection, whioh oan only have 
extended along the Madagascar- Oeylon line. North-west and south- 
east of this bridge were marine faunas quite distinct yet reoognisaUy 
of the same geological periods. 
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In the Upper Secondary (in the Middle end Upper Qretaoeoue), and 
even m the Lower Tertiary (Eocene), there wae eea covering the 
southern part of Europe and parte of North Afrioa and Arabia, eon* 
neoting the Atlantic ooean with the Arabian eea. On either aide ef 
the line of oonneotion between Madagaaoar and India, we find dill 
distinot marine faunae in elevated eubmarine deposits of the Upper 
Cretaoeone period. This fact impliee that there wae no oonneotion of 
the ooeans until the Eooene at leaat, enoh ae would have enabled the 
faunae of the two oceans to have ssriously intermingled; in other 
worde, that the oonneotion between Madagascar and India continued up 



JACOBIN ISLAND, SALOMON ATOLL, 0BAG08 OOBAL BOON OF BJBAWABD END, 
WITH MSB* OFF SAMS. 

to the Eooene, though with poesibly one or two etraite not 1 , sufficiently 
bxoad for the intermingling of the two marine faunae, though earring 
to separate the land organisms of the two regions. Africa would at 
this tilde have been an island, and it probably continued to be so 
untU the middle or oommenoement of the Upper Tertiary, during 
which it had a wide land oonneotion aoross the Bed eea through Arabia 
to South Europe, to Asia, and so to North America and to India. 

If the above be a true history— and it seems to us that all related 
faote with regard to the present distribution of land animals are 
oapable of satisfactory explanation by its means — we might reasonably 
expect to find at the present day some traces of that great, elongated, 
connecting isthmus, or chain of islands, of the Eooene* In the first 
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instance, we should be disposed to look to a subsidence to explain its 
destruction. On this view we might reasonably hope to find some 
remains of its ancient mountains still existing. With the possible 
exception of the Seychelles, whiob, it will be shown later, separated (if 
a connection ever existed) at an earlier date, we find no trace of suoh. 
All islands that exist are of ooral formation, and are separated from one 
another by wide traots of sea. If they be assumed, for the moment, to 
owe their existence to a slow, long-continued subsidence— a supposition 
whioh, when we examine their present toj>ography, we can scarcely 
allow — it is difficult to understand their rather soanty distribution and 
wide separation from one another. On this view, at the commencement 
of the subsidence, there would have to have been relatively low belts 
of land between the Maldives and the Ohagos, and between the latter 
and the Seychelles (if the connection did not run direotly from the 
Seychelles to the Maldives), and again to the north of Madagascar, and 
between the individual reefs whioh now exist. Next, we must suppose 
that for some reason the life whioh forms ooral reefs did not and could 
not exist at first around their shores, so that the subsidence left a series 
of isolated mounds of approximately the same areas as the ooral reefs 
now oooupy. Suoh a view is, of oourse, possible, but it is obviously 
beset with difficulties, and cannot be supported by analogy with other 
regions* 

The difficulties, indeed, in respect to the present distribution of the 
ooral reefs would appear to be suoh that we are inclined to question 
the iwssibility of subsidence being the main cause of the disappearance 
of our former isthmus or chain of closely connected islands. On any 
view the area to k the north of the Seychelles, that is, the Arabian sea, 
has been covered by water since the Lower Secondary Period (Trias), 
and was for part of this time in free communication with the Atlantic 
by a much enlarged Mediterranean. That great sea between South 
Africa and Australia, up into the Bay of Bengal, has also, in all pro- 
bability, existed Binoe the Bawe period. It oan soaroely be supposed 
that the subsidence was purely local along the ridge dividing these two 
seas, the line not being one of weakness, or of any voloanio activity, bo 
far as we know, and on noither side of it is any trace now to be found 
of any such subsidence. Again, we find elevations of late Seoondary 
and Eocene rooks on the coast of Madagascar, South Afrioa, and India, 
as well as rocks of still later periods* This fact, together with the 
existence of deep water (2000 fathoms) round the north agd east of 
Madagascar and round South India without any marked tailing off of 
Ihe land-slope to its depth, joints to the subsidence having necessarily 
been local, and having ceased to operate peculiarly abruptly at 
either end. 

Granting, then, our premises of the land oonneotion up to the early 
Eocene between India and Madagascar by a relatively narrow isthmus, 



THE INDIAN OCEAN 


319 


or * chain of large island* with narrow straits between, what is the 
cause of the disappearance of the then existing land, if it he not dee to 
a subsidence of the sea bottom? As far as we know the foots, as for an 
we know the marine deposits, we must remember that throughout the 
Eocene, and part, if not all, of the Miooene, there was continuous sea 
extending to our ridge from Panama, whioh not improbably did npt 
exist as an isthmus in the Eocene, when there would have been a free 
connection with the Paoifio. On the other aide, again, there waa open 
sea even to South America, both by the south of Australia and New 
Zealand, and across the Malay archipelago. Indeed, save for our 
isthmus, and for part of the time that of Panama, there would have 
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been a practically continuous water-connection around the whole 
world. 

The tides at the present day are admittedly of comparatively small 
importance, sinoe they are broken up by the three lands of Amerioa, 
Africa, and Malaysia , but with open sea more or less round or near the 
equator, they must have had extraordinary foroe. Indeed, with «Uoh 
tides it is doubtful whether any coral island, like to those of the present 
day, oould have existed, while navigation across the equator might have 
been quite impossible except by a favoured ooast-route* Yet, from the 
analogy of the existing lands, particularly of the East Indies, we oan 
perhaps get, especially when our isthmus gave place to a series of 
separate land-masses, some due as to the probable effects of these great 
tides, sweeping across more than half the world, to be reeolved into 
currents through straits or over ridges. 

The Stboga Expedition through the East Indies was primarily not 
an hydrographioal expedition, but there were expert surveyors on 
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board* men who knew the imporfcanoe of the faoU they stated* and who 
oan be implioitly relied upon. Throughout the whole general account 
of the cruise we And constant references to the strength of the currents, 
and their effeots to various depths even beyond 1000 fathoms, to the 
bottom being bare and hard, completely ourrent-ewept in many straits, 
to the action of the sea upon the various lands, to the former oonneotion 
between Bali and Lombok, eto. Considering the facts collected by 
the 8iboga and accumulated by geologists and others in respect to the 
East Indian archipelago, there seems to be a string oase for the 
separation of the islands, particularly of the line from Sumatra to Timor, 
or Timor Laut, having been occasioned, not by subsidence, but by 
marine actions in progress since the Pliocene period. The ultimate 
result should be analogous to the present condition of the Indo- 
MedagasoaT ridge, but, the Malay oonneotion being broader and less 
open to the full forces of the tideB. the effeots would not be as great* 

We may also draw attention to the existence of important ridges in 
the Atlantic lying more or leas parallel to the direotion of tidal force — 
a fact surely worihy of consideration in reference to pist land oon- 
neotions, and to the fact that ridges crossing this direotion are bare 
and markedly current-swept. 41 In archipelagoes like the Canary 
islands, which are separated by ohannels having often a minimum 
depth of 1200 fathoms or more, the orests of these ridges are Bwept 
bare of sediment, and are hard rook, genorally oaloareous and raangani- 
feruus.” t We may also refer to the faots relating to the Maldives, 
particularly the soundings established by Prof. Alexander Agassiz, 

•In this count ctiou sec in the Siboga Reports, * Introduction et Description de 
I* Expedition, ’ by Mux Weber, pp. 14-20, 52-58, 62, 102-105, eto.; and • Hydrographio 
Results of the 8ibogn Expedition,' by Commander G. F. Tydeman, “List of the 
Soundings,” particularly pp. 85-86, and u Remarks on Currents," pp. 5-6. The follow- 
ing observation, made with a hoary net let down to the bottom and hauled up 
vertically through the water in Manipa strait, may be quoted as showing how 
valuable observations may be made on deep currents, even without the use of regular 
metres. The ship was drifting 0*5 mile per hour in a northerly direotion, and 1586 
metres of cable were out, pointing m a southerly direotion, and making an angle of 
10° with the vertical. * When the net was drawn up, the cable remained in about 
this position uutil thoro were slill 800 metres out. From this moment the cable 
approached more and more the vertical position, and then passed same, so that it 
pointed under the ship in a northerly direction. When there were still 100 metres 
out, the position rapidly changed, and the eable went atrongly to starboard again, is. 
pointing to the south, now making an angle of 25° to 80° with the vertical, until the net 
arrived at the surface." The deduction from this observation was that the water was 
at rest below 800 metres, streaming north from 800 to 100 metres, and south from 100 
metres to the snrfaoe. To explain this, Commander Tydeman supposed that the great 
depths of Manipa strait must be interrupted by a ridge of smaller depth, of 800 metres. 
This was partially oonflnned the same dag by soundings of 1067, 1196, mid 010 metres, 
the lead twioe striking hard ground, apparently subject to strong soonring by the 
current. 

t "A Retrospect of Oceanography," by J. T. Buchanan, 'Report of the Sixth 
International Geographical Cungram,* 1805, p. 85. 
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•ad to our own observations and views on the tame locality » in wttoh 
wa considered in detail the possible formation of that whole group 
of atolla by the cutting up of a continuous land masa-^porhaps If 
agenoiee atill in progrett — into separate platings, upon which octal 
reefs were subsequently built up. # Lastly, we have evidence ooUeotei 
by the present expedition relating to the existence and effects of d ee p" 1 
sea currents along the line under consideration. Some of this will ha 
given later when the geographical characters of th* banks and Isl a nds 
visited are discussed. 

To summarise our view, we consider that up to the end of the 



ANULAIBZ ISLAND, SALOMON ATOLL, CHAGOfl. A DRIBD-UP POOL IN CNNTSB OP 
ISLAND (AN OLD SNIP FLAT) FB1NOSD WITH BXAXVOLA* 


Primary period India and Sonth Africa ware oonneoted to each other by 
a broad belt of land, wbiob inoluded the areas at present covered by 
Madagascar and Oeylon. In the Secondary period this land-connection 


* “ The Cam! Beefs of the Maldives,” by Alexander Agaaus, Ina Mu* Comp Zool , 
Harvard, vol.SC, 1008; and “ The Fauna and Geography of the Maldive end Laoeadive 
Archipelagoes,” by J Stanley Gardiner, pp 12-50, 146-188,818-846,370-428. 1802-8. 
It is not to be inferred that Prof Agassis agroes with os in our conclusions from these 
facto. Hie reeolfte In the Fiji blende, with which we largely agree, well exemplify the 
Important part played* by marine erosion an lelende with breed treats of ocean on either 
ride, act isstrUilid by nay maasee af con ti n en t a l M, “the submsrlne pj ft fr r r upon 
which the harrier reefe hare grown being merely the flats left by the denudation and 
swston of the central island, while the at«Us art similar fiats from the smfeoe of which 
the islands have at first dbappeared, and the Interior ports of which have next been 
removed. . . ." (“The Heads end Oaml Beefe of Fyi,” ML Jfsa Cbmp. Zoo I, 
Harvard, vet 88, p. 18i: 18IC.) 
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continued unbroken ; bat towards the end of that period* in the Greta* 
aeons* its breadth was restricted, partially by marine action, but largely 
by subsidence, of which we find the remains at either end in submarine 
deposits of the same age subsequently upheaved. At »obout the ooxn* 
menoement of the Eocene the first straits were formed, probably 
between the present Says de Malha, Ohagos, and Maldive banks. They 
pete probably not of suflioient importance to oausa an intermingling of 
the marine faunas of the east and west coasts of India and Madagascar 
during the lower half of the Eooene, though they would have profoundly 
affected the distribution of land animals. At this time there would 
have been continuous sea around the globe, narrowest at our straits, 
and we would ascribe the present conditions along our belt entirely to 
subsequent marine notion, independent of upheaval or depression — to 
action which had its chief force in the Eooene and Miooene, before the 
ooe&n was out by a land upheaval joiniug Asia and Afrioa, but whioh is 
still to some degree in foroo. The commencement of the formation of 
atoll- recto along the belt we believe to have been due |p the change of 
conditions brought about by this last separation, and perhaps that 
whioh formed the Sumatra-Timor land. At the present day, sinoe the 
notion to some degree decreases from south to north, we should find 
greater perfection of atoll*formation in the same direction, a series per- 
chance of ooral banks showing stages in formation, and this to some 
degree we Wieve to be the ease. 

The ooral reefs oi the west half of the Indian ocean may for our 
consideration be divided into four sections : (a) Maldive, (6) Chagos, 
(c) Seychelles, and (d) Farquhar. To («) belong the Maldive and 
ljacoadive aichipelagoes, containing a large number of reefs, all with 
land, some of them exhibiting the atoll-ring in its typical form. The 
Scdlarh Expedition did not further investigate them, and we may here 
refer simply to the accounts published by Prof. Agassiz and oumelves 
( loc. cit.). 

In (6) we have merely the reefs and hanks of the Ohagos archi- 
pelago, eepaiated from the Maldives to the north by about 2000 fathoms 
of water. They comprise Diego Garcia, with a circumference of 35 
miles, over 30 of whioh iB orowned with continuous land, one large 
and two narrow passages to the north separated by islets; Egmont, 
six islands on a narrow atoll, 13 fathoms deep, 5& miles long by 2£ 
broad, with a long opening to the north ; Salomon, the oentre of our 
work, an atoll with one passage to the north, a little longer and broader 
than the last, with eleven islands and a depth of 17 fathoms; Paros 
Banhos, a large square-shaped bank, 41 fathoms deep* comprising about 
1 60 square miles of surfaoe, its rim 50 miles long, of whioh only 34 
is covered by Burfaoe reefs, quite open to the south-east ezoept for 
two patches of reef, in all thirty-four islets and thirteen passages; 
Blenheim reef, a similar atoll to Salomon, but without land, 10 fathoms 
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deep, widely open to the south ; Greet Ohagos, an enormous bank of 
nearly 4000 square miles, with a depth of. 45 to 50 fathoms, and a rim 
at 5 to 10 fathoms, with only seren patches of surface reef, each wtfa 
laud ; Victory, a small atoll bank, with rim at 5 fathoms ; Speaker awl 
Pitt, large banks with about 24 fathoms in their centres, and rises 
completely oovered by 5 to 10 fathoms; and, lastly, a number of emai l 
submerged patches and ) tanks, some apparently quite flat, but not 
sufficiently delimited lor our purposes, 

The area comprised by the Chsgos extends 180 miles north and 
south, and 1 20 miles east and west, in all about 21,000 square miles, 
its banks, as enumerated above, give a series irorn almost completely 
enclosed atolls to shoals completely submerged and eoaxcely hollowed 



out Individually the reefs present the same general characters as 
those of the Maldives. They differ, however, in detail in that their 
outgrowing edges are, practically entirely, formed of nullipores, though 
oorale are important builders from 5 to 30 fathoms. If (heir fauns be 
compared with that of the Maldives, it is noticeably scanty in species, 
though the bulk of animal life is as great — a faot wbiob leads one to 
hope for intereating results in the distribution of marine *«*"»*!■ in 
the Ihdian ocean. Lastly, we found throughout the group evidence 
of the land having very largely been formed by some small change of 
level of the reefs in respect to the water in past ages, similar to what 
we before found in the Maldives and Minikoi. 

The whole Ohagos archipelago lies on a bank at about 700 fathoms, 
and is bounded on all aides by over 2000 fathoms of water. The depth 
between the different banks varies from about 350 to 800 fathoms,* to 

* We are, unfortunately, unable to give a chart showing the soundings, or more 
aoonrate Information, ss tbo revised chart has not jet boensobmitted to the Admiralty. 
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which all slope in the regular manner of isolated coral reefs, gradually 
to 30-60 fathoms in 200-600 yards, followed by a steep to 120-200 
fathoms, and a more gentle slope to the general bottom-level in the 
vicinity. The contour of any bank, though, may be modified in any 
position by that of the mound on which the whole bank arises. Thus 
Salomon atoll, being more or less enolosed in by banks to the north, 
south, and east, is not nearly so typioal in this respect as Diego Garcia or 
Poros Ifenhos. The oharaoters of the slope and of the bottom between 
different banks were the main objects of our investigations within the 
groups. We ran suctions over the steep, and attempted to dredge it. 
For the former we used all Borts of leads, and found a hard bottom 
strewn with dead corals and nullipores. Dredging showed that these 
all belonged to kinds living on the reef above, and that they were held 
in position by being wedged together and cemented by sponges and 
other orgauisms. In fact, it was a talus slope, built of the remains of 
reef organisms, swept out by under-ourrents from the reefs above. At 
the bottom of this steep, the talus was found to oontinue outwards, 
the individual fragments getting smaller and smaller for 1 to 2 miles. 
The bottom then gradually became smoother between the banks, until 
finally it resembled almost a hard oonoreted road. The lead generally 
oamo up empty, sometimes with a fragment of reef ooral, but never 
with any mud or ooze. With a half-inch wire rope we hauled, for 
several miles between Salomon and Peros, trawls and dredges, with 
nets and bags, and even once a plankton net. They were never caught 
up nor torn in any way, and their swordB and sides came up polished, 
proving that they had l»een sweeping along the bottom. Their 
oontonts were practically devoid of animal life, and consisted of 
a few fragments of dead ooral. The latter were all rounded, as if 
constantly rubbed, and absolutely dean, without a traoe of coral 
mud ; in fact, it was quite clear that the bottom between the banks 
of the ('hagos was everywhere current-swept even down to 1000 
fathoms. Furthermore, the difficulty experienced, when the ship was 
drifting, in getting our dredges and trawls, generally of quite sufficient 
weight, on to the Iwttom, until we lashed them up with fire-bars, and 
the way in whioh the sounding-wire was dragged, showed clearly the 
existence of strong currents at every depth. With strong winds blowing, 
the dredging- wire constantly dragged under the ship when drifting, 
proving the existence of undor-ourrents of greater force than those of 
the surface. We had not the stronger dredging- wire, with whioh we 
might have anchored had the weather been propitious (which it never 
was)* so as to make precise measurements; but we venture to think 
that no practical surveyor oould have had any doubt as to the existence 
of strong currents between the atolls right down to the bottom during 
the whole of our stay in the Chagos. On the whole, we are inclined 
to consider that the present banks of the Chagos were formed in a 
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similar manner to those of the Maldives, by the ontting down of a land 
by the action of the seas, and by the snlweqnent upgrowth of ooral 
reefs, as the currents moderated. Subsidence may have taken a part 
in perhaps paving the way for this action, bnt iu any case we can have 
no doubt of the importance of erosion in the past and the present day 
in shaping the archipelago. 

Reunion, Mauritius, and Rodrigues are three isolated, volcanic 



islands lying between late. 19° and 121° 30’ S. They are respectively 
10,069, 2711, and 1300 feet. in height, and Rdnnion has a still active 
volcano -the only one in the Indian ooean — in Grand Brfile, 8613 feet 
in height. There is nothing in the topography to indioate any special 
connection between the three islands, and they are probably to be 
regarded, together with two small shoals near them, as of quite 
separate formation both to one another and to the large banks that 
lie to the north. Their reefs are for the most part fringing, but 
approach the barrier condition off parts of Mauritius and Rodrigues. 
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SUevated coralline limestone has long been known to ooonr in Bodri- 
gnss, and in Mauritius wo found most of the islets and dome of the 
shore at Grand Port (where alone there is a real barrier reef) formed 
by an evidently reoent elevation of something over 60 feet. 

In passing onwards we would draw attention to that deep bight 
of water whioh lies to the east of Madagascar, and which is more or 
less enclosed by our third series of shoals and reefs — that of the 
Seychelles. We did not attempt to investigate it beyond running 
a few soundings to the north-east of Madagascar, as it seemed to have 
been sufficiently sounded. Its average depth is about 2300 fathoms, 
and soundings lietweon Mauritius and South Africa olearly show it to 
be quite open to tho south, while we found 1962 fathoms l>etween the 
former and tho Nazareth bank. To the north-west again there proved 
to be over 1800 fathoms between Gape Amber, Madagascar, and Far- 
quhar, and 2170 fathoms between Providence and Alphonse-Fran^ois. 
Unfortunately, our sounding-machine broke, so that we oould get no 
depths between Alplionso and the Amiran te bank ; bnt there was 
already one sounding of 1>52 fathoms marked on the ohart, on whioh 
also is reoordod a depth of 1150 fathoms a little south of the direot 
line between the latter and the Seychelles bank. Probably both 
banks are indndod within the same 1100 or 1200 fathom-line as the 
Beyohellos. To tho north-east the wall would appear to be more 
oomplete, Binco we found a maximum depth of only 961 fathoms 
between the Seychelles and the north Saya de Malha bank, 636 and 
180 fathoms between the three Saya de Malha banks, and 222 fathoms 
between tho latter and the Nazareth bank. Considered together, these 
soundings would point to a remarkably olose oonneotion between the 
Saya de Malha and Nazareth banks and to a relationship between all 
the banks of the orescent from Alphonse to Cargados. 

Providenoo and Farquhar, tatween whioh there is a depth of only 
890 fathoms, would bolong to a different group, whioh not improbably 
extends for ,*00 miles oast and west, so os to inolnde Aldabra, Assump- 
tion, Cnsniolodo, and Astovo. Of this group — our fourth series (d ) — 
we visited Farquhar, Providenoo, and St. Pierre only, not deeming the 
question of Iheir connection with the others to be of as great import- 
ance as the hills marked in the charts of some of the Amiran te islands, 
and the weather being unfavourable. Aldabra, Cosmoledo, Farquhar, 
and Astovo are all atolls, the three former of 19, 9, and 10 miles in 
length b\ 6 miles broad, while Astove is 2£ by l£ miles. In all the 
outer rim W nearly perfect, such passages as there are being quite 
inoonsiderable, and their lagoons do not exceed 8 fathoms (Farquhar) 
in depth. The lagoon is praotioally surrounded by land in Aldabra, 
except in three pluces, together not more than a mile in width, while 
Farquhar has lees than a third of its oironmferenoe so covered. The 
lagoons themselves are full of shoals, and have no islets. Of the other 
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reefs, Assumption is a orescent marly 4 miles long, with a fringing 
reef, and Providenoe is a reef of similar shape, 24 miles long, with 
sand islets towards its northern and southern ends. Bt. Pierre Has 
about 17 miles west- of the last, and is separated from it by nearly 
1000 fathom* of water; it is merely a small islet, less than a mile in 
diameter, with, in some places, a narrow fringing reef. 

This group of reefs and islands presents some feature* of consider- 



tl.P DU COIN, PKR06 ATOLL, CHAO OB MB FOR8TBB COOPBE AT BABB OF LARCH 
MAFOK TREE, ON WHICH CAPTAIN MORESBY'S INITIALS WERE OCT IN 1687. 

able interest. Aldabra baa long been known as the home of Te&tudo 
elephantine and baa several rare and peculiar birds. All are regularly 
fished for both shell and edible turtle, for which they are famous. 
Aldabra has been investigated by Prof. Voeltsrkow, who describes it as 
having been formed by a deposit of foraminiferal remains (mainly 
oooooliths and rhabdoliths), which has been elevated 20 to 80 feet above 
the sea-level.* There is a narrow fringing reef all round, against which 


8mdmb&rgMum tfatwrfonthm&m CrvVuhafU bd xyvi , 1901 
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the land present* small often undercut cliffs. Probably this fringing 
flat owes its existence largely to the abrasion of the land, as in so 
many of the Fiji islands. In any case, however the land was formed, 
there can be no suggestion of its ever having been oonneoted with any 
other. The evidenoe of elevation in Oosmoledo, Aetove, and Assump- 
tion is less dear, and the present islets of Providence are certainly due 
merely to the piling up of sand on the reef by the wind and waves. 
Farqnhar has a series of small hillooks, and along the middle of the 
south island a ridge whioh reaches a height of 75 feet above the water- 
level. The first section, whioh we prepared with the horizontal scale 
half the vertical suggested elevation, but the natural section annexed 
(with the same scale for both), pointed to a sand-dune, piled up from 
either side, a oonolusion amply borne out by the examination of the 
material of whioh it Is formed. St. Pierre, however, differed in that it 
is an island of coral rook, with its summit about 50 feet above the sea, 
but probably twioe as high when first upheaved. It is surrounded by 
cliffs, and such fringing reef as it has was undoubtedly formed by 
erosion of the land. It is now the home of oonntlesa seabirds, with 
extensive deposits of guano. 

We have mentioned the above comparatively unimportant details, 
because we think they indioate that these islets lie in a distriot whioh 
is by no means stable, by no means at rest, or subject to the same 
movement all over its area. The whole series of banks now undeT 
consideration may be regarded as oooupying part of the site of the 
Indo-Madagasoar continent Yet, allowing this to be the case, we are 
seriously inclined to doubt whether its different reefs represent any 
peaks of that land, bat are not rather the result of separate volcanic 
eruptions. Beyond the general evidence above, perhaps scarcely 
worthy of the term 44 evidence," we would point to the result of a 
dredging in 844 fathoms, within 2 miles of the 100-fathom line, off the 
south-west of Providence reef. In this we obtained, with a large 
triangular dredge, a few masses of sticky, semi-consolidated mud and 
about 5 owt. of stones. This mud consists of praotioally pure voloanio 
ash, while the stones are of these kinds : (1) manganese nodules formed 
round nuclei of ash, (2) consolidated ash, and (3) masses of ooral rook 
from the reef above, ooated with manganese. Now, round ooral islands 
the bottom is invariably covered with masses and fragments of ooral, 
or with ooral mud, no traoe of whioh ooours mixed np with the above 
deposit. In the Pacific ocean, at suoh depths off ooral islands there 
would certainly be a deposit, into whioh the sounding-tube would be 
naturally driven for several inohes, and we oan only oonolude that its 
absence here is dne to strong under-onnents, perhaps outwards from 
Providence reef, perhaps merely passing along the same. This view 
is supported by the fact that many of the rodka themselves oame up 
with their surfaces quite polished, and with hydxoids and worm-tubes 
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attached, both of forma which cannot exist on mud. Farther, the man* 
ganeae of the nodnles la 1 to 2 indies in thickness, and lb* it to have 
attained this, the individual nodnles must hate tain freely on the 
bottom for long periods. Without attempting to go into the question 
folly, we may express our conviction that here we hate part of the 
mound on which Providence reef was beilt np exposed by nnder-enrrenta 
and that we have the first definite evidence of the nature of the founda* 
tion on which a regular and typical existing coral reef has been built up. 

We may, perhaps, bare refer to the bottom samples obtained during 
tbe cruise, in to for aa manganese is oonoerned Where carbonate of 
lime rooks alone exist, as off coral reefo, manganese is not found either 



JOJNl MARIANNE IHVOO OARTIA ATOM , CUAOOfl hAIl WATFB KU AMP A SUCCUrKNT 
PT ANT FORMING PEAT AND KICCINCJ TUP COCONITH 

m nodnles or as scales in the ooze or mnd. Round Oeylon there is 
plenty, bat off Chagos we found no trace, nor yet to tbe south* until we 
approached Mauri tins, where certain deposits appeared aa if dusted with 
it. Near Farqubar tbe bottom samples were similar, and at different 
place* off Providence, in addition to the above, we got several coral 
masses more or less discoloured by it. Again, from Alphonse, through 
tbs Seychelles, right down through Say a de Malha to Cargados, we 
practically found no trace. Such being the case, the presence of deposits 
containing manganese between Farqnhar and Providence, sinoe we 
can scarcely suppose them to be in any way under the influence of 
Madagascar, does point to a marked difference in that as compared with 
other regions we visited. 

No. IV — October, 1906.] 2 a 
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We peas now to the third series of reefs end shoals — that of the 
Seychelles, which, in its oresoent shape, is particularly remarkable in 
relation to the former oonnection of Madagascar and India. Its 
length is ronghly 1800 miles inoluded within the 1100-fathom line, 
and its probable total dimension is upwards of 100,000 square miles. 
As already pointed out, there would appear to be a special connection 
between the Saya de Malha and Nazareth banks, and onr investiga- 
tions showed a close similarity between the same. Nazareth is a bank 
abont 225 miles long by a maximum breadth of abont 00 miles, with 
an extraordinary snrfaoe shoal, Oargados Carajoe, at its south end, 
82 miles long, oresoent-ehaped, with its convexity to the east. The 
main reef has eight islets, and there are in addition over twenty others 
arising on separate patches of reef within the crescent, besides two 
isolated islands 3 and 10 miles to the north. Nearly all these islands 
have (or had) deposits of guano, and were the homes of sea-birds. So 
far as we oould see, they showed little signs of elevation, and their 
reefii were everywhere typical coral reefs. Unfortunately, we had to 
confine onr investigations to this southern part, the weather being 
continuously unfavourable, but the rest of the bank would appear to 
have an average depth of 30 to 40 fathoms, with one area of 14 to 20 
fathoms in the centre; in no way did it appear to show any approaoh 
to an atoll condition. Opposite Oargados the bank was about 30 miles 
bread, suddenly falling off, tin the four places where we sounded over 
its edge, from about 40 to 250 fathoms in less than half a mile. Its 
central part was extraordinarily level, sounding after sounding being 
recorded between 80 and 85 fathoms. On approaching the edge, there 
appeared, both to the south and west, to be a decrease to about 27 
fathoms, but our soundings alone would scarcely allow us to deduoe 
the existence of any even low rim. However, our dredgings, of whioh 
we put down thirty-five, showed a marked line of ooral and nullipore 
rubble around the edge, suoh as might form the foundation of a surface 
reef in course of time, while the oentre was covered quite uniformly 
by the hardest of sand, oovered with growing weed. 

The three banks of Saya de Malha inoluded in their 100-fathom 
lines are respectively from south to north of about 250, 14,000, and 
1200 square miles. The south bank is a flat shoal, and the north one 
a basin with 40 fathoms in the oentre and a nearly complete rim at 
less then 15 fathoms. The oentral bank is about 500 miles round 
by 120 aoroBS in any direction. It has a marked rim at less than 
20 fathoms for nearly 200 miles to the north-west, and a depth of 
50 to 65 fathoms in the oentre. To the north of the rim, between the 
banks, we found, the Blope to be as precipitous as off Oargados, but to 
the south the whole bank, aooording to our soundings and dredgings, 
appeared to rise up quite gradually from the oentre of the channel 
between it and the Nazareth bank. Our dredgings, indeed, carried us 
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right on to the bank without any trace of any steep, and disclosed 
a hard bottom, and within a bight of the. 100-fathom lixto a largo am 
oovered with ooarae bivalve shells and some ooral fragments swept of 
the reefs above. 

The passages below the 100-fathom line between Kesareth and the 
Seychelles were of interest in respect to the onrronts, but, unfortunately, 
we oonld make no precise observations. The channel between the 
north and the oentral Sayade Malha banks proved to attain a maximum 
depth of about 686 fathoms, bottom hard with a few attached deep-sea 
oorals. While dredging in it from 300 fathoms downwards, the ship 
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drifted 6 miles to the west-north-west in three hours, while we took 
three hauls of a small trawl. The lattor was weighted with firebars, 
and in eaoh oase went down almost perpendicularly for about 1AO 
fathoms, when it began very markedly to haul out to the north-east 
almost at right angles to the ship's course. Probably our first attempt 
never reached the bottom, but after adding fresh weights and allowing 
more wire and as rapid a descent as possible, we suooeeded in doing so. 
Whatever was the cause of the current in an opposite direction to the 
wind and surface drift we can scarcely profess to say, but of its 
existence there was no reasonable donbt. 

The bottom again 1 between Saya de Malha and the Seychelles would 
appear to be current-ewept, and our impression, when watching the 
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soundings with the ship’s head to the wind, was that there existed 
a similar undercurrent. Taking all the soundings between 100 and 
1000 fathoms in the passages from Nazareth to the Seychelles, we get 
the fallowing list of bottoms : hard, 10 ; shell and ooral, 6 ; sand, 8 ; 
coral mnd, 1. When the aotual samples are examined these soundings 
become of still greater signifioanoe, since in no single case was there 
score than a mere traoe of the bottom. Indeed, the bottom throughout 
in these passages may be said to be hard and with no marked deposits 
of mud or ooze, snob a bottom as oould only be found in a current- 
swept region. 

The Amirante bank has eleven patohes of snrfaoe reefs and seven 
islets on an aTea of 1100 to 1200 square miles, about 86 miles long 
north and south; while Dosvoohes, a round atoll bank 10 miles in 
diameter, lies about 8 miles to the east, the channel between attaining 
a depth of 874 fathoms. The bank itself has more or Iobb the Bame 
contour as the other submerged banks, probably rising from about 700 
fathoms, all round exoept to the north, to the 50-fathom line. Its 
snrfaoe is deoidedly irregular, as masses of growing oorals and nulli- 
pores may l>e found anywhere, but nowhere attains a greater depth 
than 37 fathoms. On its edges, where nullipores flourish, there is 
perhaps a greater tendenoy to growth, but the term “ atoll n cannot 
as yet be applied to it. Of its reefs, Remire and St Joseph are atolls 
with lagoons of less than 5 fathoms in depth. The former has no land, 
but there are oertain masses on the reef whioh from the ship appealed 
to be the remains of such. St. Joseph has eight islands, whioh dearly 
demonstrate tho increase of its lagoon at the expense of the land, 
showing everywhere destroyed trees and bushes, and in many places 
lines of old beaches. The hills marked, doubtless by an error of the 
draftsman, on St. Joseph and DarroB do not exist, but there are indica- 
tions that these islands, aB well as Poivro and Desroohes, owe their 
foundation to some change of level. Eagle island, however, shows a 
definite upraising of at least 20 feet, being formed of ooral rock, and 
in ninny places fringed by low cliffs. African islands, lastly, are 
probably duo to a piling up by the sea of reef material. 

The Seychelles bank has lying off its south-east part several isolated 
masses in Fortune, Constant, Platte, and Ooetivy banks, the last two 
only with snrfaoe reefs and land. They present no atoll features, nor 
any conditions markedly differing from the submerged banks wbiob we 
visited. Ooetivy is about 6 miles long, and has sand-dunes and ridges 
varying up to about 70 feet in height. 

(To be continued.) 
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RECENT SURVEY AND EXPLORATION IN SEISTAN.* 

By Colonel Sir HBKRY ICoXiHOK, K.O,U. t 0.8X 
I have said so mu oh on the scientific aspects of >Seistan that it may 
now interoat you for a change to learn something of the personal 
experiences of onr mission in that oonntry. 

Wo were a party of nearly 1500 persons, including twelve f British 
officers, a large staff of European and native subordinates* comprising 
survey, irrigation, and other civil departments, and a military escort 
of 200 infantry of the 1 24th Baluchistan Uegiinent and 60 sabres of 
the 35th Sind llorsc. We were amply provided with alt that was 
neoessary for purposes of display suitable to the status of our mission, 
or for maintaining onr position in the face of opposition or obetrneiion. 
We were well equipped for every possible oontingenoy, for heat and 
cold, flooded rivers and waterless deserts. It is well that we were so 
equipped, for all our resouroes had to stand the strain of work Under 
most difficult and varied conditions. 

We left Quetta early in January, 1003, and marohed across the 
desert to the Jlelmand, which a portion of the mission struck at Landi 
Mahd. Wala, and the rest at Khwaja Ali. A, blizzard whioh the main 
party encountered before reaching the Helmand, the first of a long 
course of blizzards with whioh wo were destined to become painfully 
familiar, burst on us while on the maroh. We had three men frozen 
to death, and lost a great number of camels. 

We marched down the Helmand, and reached Seistan in the middle 
of February. We stayed in that country for two and a quarter years. 
Our life and movements were largely regulated by the climate. Seistan 
has only two seasons, winter and summer : spring and autumn do not 
exist. One jumps within a few hours from oold winter into hot 
summer, and from hot Bummor into oold winter. The summer lasts 
from April to November, seven months, and is a long weary period of 
cloudless sky and great heat, which reaches a maximum in the shade for 
many months of 1 10° to 1 1 9° Fahr. A portion of the summer, t.e. four 
months, is taken up with that terrible wind the 44 Bad-i-s&d-o-bist roz,” 
wuich mitigates the heat and prevents it becoming altogether un- 
bearable. 

Daring the early portion of summer the rivers are all in high 

• Continued from p 228. 
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flood, and throughout the summer tho Ilamun is a big boa, and the 
lowlying land# of Seistan are either submerged or liable to inunda- 
tion, We had, therefore, to look round for a place of safety from floods, 
and we had our maiu oamp each summer on a high, bare, gravel-plain 
on the south bank of the Bud-i-Seistan and between that river and the 
Helmand. One of tho pleasing featuros of a Seistan summer is the plague 
of inseot life that swarms in that country. There are no wild flowen in 
Seistan, and, as I said, no spring season such as one finds in other 
ooun tries. Nature has, 1 suppose, to mark the missing season in some 
way or other, and does so here by the outburst of inseots, which oome 
to life tho day after winter ends* Midges, mosquitoes, and every kind 
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and sort of flying, oreeping, crawling Iteast imaginable, large and 
small, fill the uir, and oover the ground as evening sets in. To Bit 
near a light is impossible, and so one has to eat one’s dinner, insects 
and all, iu semi-darkness, and find one’s way to bed in the dark. 
Another harbinger of what ought to be tho spring in Seistan is the 
exodus fiom their winter hiding-places of the snakes, whioh are very 
numerous iu that country. A poisonous little viper ( Echis carinate) is 
the most common of them. Four of our men were bitten, but all luokily 
leoovered after some weeks of illness. When the big summer wind sets 
in, it blows away the inseots, and for a time one is free from this plague ; 
but if the wind dropB any evening, out they all oome again. 

Horses, oainels, and other animals in Seistan have a plague of their 
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own in the form of a species of gadfly, which torment them unueroi tally 
ail the summer. Their bites draw blood end cause greet pain. Wonts 
than this, we have to thank this fly for the prevahtuoe of the disegse 
which proves so fatal to horses and camels in Seistan. This disease 
we found to be what is known in India as 41 sarra, " and we found in 
the blood of the gadflies oaught on horses the trypanosome of sarra 
( Ecanrii ). To protect our horses from this scourge, we found it 
neoessary to follow the example of the Ssistan fieople, and keep blankets 
carefully wrapped round our horses' stomachs even when ridden. In 
the early part of summer, when the scourge is worst, our horses wore 
pyjamas, and looked somewhat peculiar. Notwithstanding all pre- 
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cautions, however, we loet many hundreds of camels from this disease, 
and out of our 200 horses we lost no less than 120. 

So much for the delights of the Seistan summer with its heat, wind, 
and insects. The winter offered an extraordinary oontrast in the 
matter of temperature, for the cold was ofton intense, going down to 
within a few degrees of zero, and this was made all the harder to bear 
by the terrible blizzards which are so common from December to the end 
of Msreh. We felt the cold all the more severely f as our work used to 
keep the whole mission moving about all the winters in the lowlying 
portions of the country along the banks of the rivers and shores of the 
Hamun, where our cemp was nearly always pitched on damp ground. 
Our work made us spend the winters splashing about in rivers and 
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Hamuns, an extremely cold operation when blizzards were on. Necessity 
la the mother of invention, and our oamp soon beoame very clever in 
protecting themselves by ingenious method* from the cold and wind. 
When reedfl and branches of tamarisk were available, as they often 
were, thick screens used to be run up on the windward side of tents and 
animals, and it would sometimes have been difficult for a stranger to 
find our camps, so well were they thus sheltered. 

To givo some idea of the extent of the cold and the force of the 
blizzards, I may note that in January, 1905, not only the stagnant 
Hamuns and lakes were hard frozen over, but even the big rivers with 
their strong currents. The force of the blizzards was terrific. That of 
the end of Maroh, 1905, showed on our anemometers a velocity of no 
less than 120 miles an hour, and for a whole sixteen hours the average 
velocity was over 88 miles an hour.. The destruction oaused to oamels 
was terrible, and we lost huudreds at a time. The blizzard of March, 
1 005, killed in four days no less than 200 camels. 1 may note here that 
from one cause and another we lost 4900 oamels during the two and a 
half years of our work. 

Winter and summer work had to be carried on at full pressure. 
There were extensive topographical and hydrographical surveys to be 
made, and information of all kinds to bo oolleoted. The aotual marking 
out of the boundary-line with pillars after the course of the boundary 
had been settled was a difficult task. One hundred and ten miles of it 
was through a waterless desert, both mountain and plain, where water 
had to be brought for men and beast from long distances, and about 
100 miles lay along rivers tnd through Bwampa and lakes. The wear 
and tear of our work was, of oourse, very trying to men, and we lost 
fifty men in all. The mortality list itself is a reoord of the varying 
conditions of country and climate, for we lost two men from heat, 6even 
from heat and want of water, three from being frozen to death, and 
four from drowning. 

The history of the Beven who died from heat and thirst is one of 
the suddest chapters of our mission hiBtory, but it affords a splendid 
instance of the zeal for work and devotion to duty which our Indian 
native fellow-servants of Tlis Majesty possess. The disaster wasidue to 
that burning desire which possesses the breasts of geographers, British 
and native, to fill up those blank spaces now getting so few and far 
between on our maps. The Dasht-i-Margo had always been one of 
those blanks. Many have skirted its edge ; none had entered it. To 
one of onr moBt distinguished native surveyors, Khan Bahadur Mohi- 
uddin, fell the duty of being the first to attack this traot, and none 
were so keen ob hi in sol f to do so. He was an old surveyor, and especially 
well accustomed to work in a waterless oouutry. He started from the 
Helmand, near Chahar Burjak, with a well-equipped part}* of four chain 
men, two camel-men, and four guides. Zeal took him farther than 



BKUENT blMVEV ANi> EXI'IX)HA'TION 1ST SKIflTAN. 


387 



A TYrXClL UOV1SU bANL> HILL (ULKKlilN) 

prudenoe would dictate, aud one evening three of the guides, after 
trying to persuade Sheikh Muhiuddin to give up hie enterprise and 
return before it was too late, determined to try and save their own 
lives. They tied themselves on their camels, and tied their camels in a 
strjug, and let them go where instinct took them. The riders soon lost 
ooiisciousnebs, but their camels took them to the Shatid, where a hunter 
of wild asses providentially found them, and brought them to life, and 
guided them back to safety. The morning after their departure found 
Sheikh Mohiuddin and his party with no water left in their water-bags, 
under the fierce heat of the sun ou a soorching plain. A portion of the 
party dug for water in a dry nullah-bed close by, but without suooees, 
and the only relief they got was by throwing the oool dug-out sand over 
their burning bodies. One of the party, their last remaining guide, col- 
lapsed, and the others went back to find Sheikh Mohiuddin lying dead, 
with his horse lying dead beside him The two camel-men had disap- 
peared, no one knew where, and the four remaining men of the party, 
the four ohain-men, found themselves alone. One of their number, Saidu, 
whose name deserves to live in the annals of heroism, put duty before 
other considerations even at that awful orisis. He out off from Sheikh 
Mohiuddiu's plane-table the preoious map for which so much had been 
risked, and, knowing he could not long retain consciousness, wrapped it 
round bis wa ; st in hie waist-oloth, and started off with his three com- 
rades, in the fond hope of finding water, they know not where. They 
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struggled on that day and all night, and the next morning three fell, 
unable to proeeed. The brave Saidu stumbled on. He says he soon 
lost oonsoiousness, and when he next came to, he found himself at night 
half lying in a pool of water. There a wandering Afghan found him, 
and oarried him on his baok to Ohakansur, which proved to be olose by. 
There our kind Afghan friends took great oare of him, and after some 
days, when he was able to be moved, they brought him baok to us. 
Thus was the first portion of the blank of the Dasht-i-Margo filled up 
and its survey preserved. It oost ub seven valuable lives. The search 
parties which we subsequently sent out to reoover the bodies of Bheikh 
Mohiuddin and his ill-fated companions filled up some other portions of 
this blank. 

In the last winter of our stay in Seistan, a new and quite unheard- 
of plague visited the country and Us. First the jackals, which swarm 
in the country in huge packs, went mad and attacked men and animals. 
Four of our men were attacked and bitten, of whom one died of hydro- 
phobia. Then the numerous wolves of the country went mad too, and 
played havoc in the villages and encampments of the wandering nomads. 
Tales of damage! to men and animals, and of deaths from hydrophobia 
poured in from all sides. Mad dogs also were most unpleasantly 
numerous. And as Seistan swarms with village pariah dogs and the 
big fierce dogs of the nomad people, Seistan had a very lively time of 
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it The local people, much as they value dogs for protecting their 
(looks from wolves and themselves from thieves, killed nearly all their 
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dogs, and a wholesale destruction of oar canine companions beoame 
necessary in the mission oamp, and every possible precaution was taken 
to protect our camps from the onslaughts of mad animals. A terrible 
incident, however, occurred. 

On the night of March 25, 1005, when the big bliseard was raging, 
a mad wolf, or perhaps two wolves, time after time throughout the 
night attacked the camp of our camel corps. The darkness, and the 
chaos of noise and wind and driving sand that was raging, prevented 
the men from seeing the wolf or wolves and killing them. It was 
found next morning that a horse and no less than seventy-eight camels 
had been bitten and ravaged. Of these, no less than forty-eight sub* 
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jequently developed hydrophobia and had to be destroyed. The home 
also went mad. 

All things have an end, and this merciful rule applied, I am glad to 
say, to our stay in Seistan. The work of arbitration was at last accom- 
plished, and on May 15, 1905, our mission started back to India. Wo 
returned by the trade route, through Robat and Nushki, and had a 
very trying tame Grossing the desert at the very hottest season of the 
year. We had, of course, to march at night, for the heat in the day- 
time was tery severe. We only lost one man on the march, a poor levy 
sowar, who wandered from the road, and whose dead body and that of 
his homo our search parties subsequently found in the waterless tieot 
to the north of our route. 
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This temperature during the last week is perhaps worth notice. 
Thj daily maximum in the shade that week was 113°, 116°, 120°, 119°, 
120£°, and 119j° Fahr. Tou can therefore understand our 
pleasure in reaching the oool highlands of Quetta on June 17, and 
finding ourselves, after two and a half years of the wilderness, baok in 
civilization once more. 

Let me say a very few words in oonolusion. Many may infer, from 
what 1 have said of the delights of life in Soistan, that it is a most 
undesirable plaoe to reside in. It must be remembered that our 
experiences aie based on a life in tents and on outdoor work oarried on 
all the year round, generally in the wildest and worst parts of that 
oountry. If one had a comfortable house and its civilized conveniences 
for mitigating heat and cold, keeping out insects, and so on, Seistan 
would not lie so very dreadful a place to live in as I may have depicted. 

The old ruins that testify to the populousness, wealth, and prosperity 
of Seistan in the past, show that it must also have been a popular 
resort Most of the cvilB and discomforts of present life there are duo 
to the tritimph of chaos over civilization, and nature has, as she always 
does in such oases, wreaked her vengeance on the oguntry. Increase of 
cultivation would do muoh to remove the inseot plague, affect the 
climate, and cheek the destructive agenoies of nature, which now work 
their will unfettered and unrestrained. Seistan might, by human 
agenoy, be made onoe more a oountry pleasant to live in. 

The extraordinary fertility of its soil, even under present conditions, 
makes it a oountry of enormous latent wealth and vast possibilities. 
Its geographical position and natural resources, both in grain and 
cattle, render it a plaoo of great stratogic, political, and commercial 
importance. If any one doubts this, let him study the extraordinary 
efforts our Russian rivals have made and are making to supplant our 
influence and establish their own in Seistan. 

I feel painfully cognizant that this paper has many shortcomings, 
but Seistan, with its many aspeots and problems, is too large a subject 
to treat in so short a space, I have not been able to allude to many of 
the branches of work to which we devoted our energies during our stay 
in Seistan. Of our political work I need say nothing, but, besides 
geographical and the archeeologioal work I have referred to in this 
paper, muoh valuable ethnological, meteorological, geological, zoological, 
botuuical, and other work was done. The results are all being care- 
fully reoorded, and will, I hope, assist future workers in this most 
interesting of countries. 

Before the papef , the President : For Colonel Sir Henry McMahon there is no 
need whatever for any words of introduction, or that I should delay you for a 
moment. 1 will at onee call upon him to read his paper on “ Recent Survey and 
Exploration In Seistan. 1 * 

After the paper, the President : When Sir Henry McMahon a as despatched 
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upon his journey to Seistan, be was sent there by a statesman whore name will Use 
(so long as the English dominion remains In India) as one of the very greatest of 
our vioeroyr. Lord Carson of Kedleston, and I am sure yon will be very glad If 
Lord Curaon will say a few words on this oooasfon. 

Lord Cursor of Ekdlsstov: I hare never had the 111 fortune to visit Seistan 
myself, but yet in one way or another I have had a great deal to do with it. When 
I wrote a book upon Persia some fourteen or fifteen years ago, I called attention 
to what then seemed to me to be its very great commercial, political, and 
strategics! importance. All subsequent investigations of which those recorded by 
Bir Henry McMahon to-night are the most important, have, I think, landed to 
confirm the accuracy of those forecasts. Then when I was in India, it fell to my 
lot to do a good desl to encourage the trade route to Seistan— the latest method 
adopted by ourselves for increasing the beneficent influence of Great Britain in that 
part of Asia. I was responsible for erecting that not uncommodkms building 
above which flew the British flag In the picture that you saw earlier in the evening. 
And perhaps not the least of the eerviose that I have evi»r had the opportunity ef 
rendering in connection with Seistan was In dispatching Sir Henry IfeMahon to 
oonduot the mission which he has so modestly recorded to-night. The matter rose 
in this way. Seistan is a country, as he indicated to up, which posse ss es two 
remarkable features. The first is its physical position at a point where the 
dominions of Persia, Afghanistan, and Great Britain touch ; the second is the fact 
that so muoh of cultivation, wealth, and possibilities for the future as it snjoys is 
due to the river Helmand. These conditions, howover, both political and physical, 
are suoh as from time to time lead to trouble. Thirty years ago, or more, that 
eminent man, Sir Frederic Goldsmld, who used to be one of our foremost supporters 
in this Society, conducted the first Seistan Demarcation Commission, and the results 
of his labours have been recorded in the book which has been the locus cla**icm 
on the subject ever since. Circumstances subsequently changed. The river 
Helmand continued to wander, and part of Sir Frederic Goldsmid’s demarcation 
had never been completed. Difficulties arose on the subject, which terminated in 
collision between the Persians and the Afghans. Under the terms of an old 
treaty, it was for Great Britain to compose these differences, and under the 
constitutional powers which I enjoyed, it was for me to appoint an officer to do it. 
Out of the whole of the officers available for the purpose in India, I bad no 
hesitation in selecting Sir Henry McMahon for tho task. I regard him as one of 
the very best of that able and efficient band of officers who are trained up to 
the work of empire on the frontiers of India, and who are capable of undertaking 
any task which may be placed in their hands. His frontier experience is absolutely 
unique along the whole line that separates India from the country either of 
Afghanistan or of tho Baluch tribes, and upon every section of it Sir Henry 
McMahon has left his mark. Possessing a mastery of the sciences required for 
boundary demarcation, a faculty for dealing with native tribes not uncommon in 
India, though hardly known to those at home, and a capacity for discharging all 
the duties requisite in officers engaged in frontier work, I felt that Sir Henry was 
the man to carry through this particular job. Now wc have listened to his paper 
this evening. I have called it a modest paper ; for it appeared to me to err 
on the side of depreciation of the extreme difficultieo and discomforts, and I 
might say dangers, that attended hit task. You perhaps have heard enough to 
realise that Seistan Is one of the most unat tr a ct ive, the most Inhospitable, I had 
almost mid the moet odious of places in the world. It is a country of manhee and 
swamps, of sands and solitudes, of extreme heat and extreme cold, famous for a 
wind, the most vile and abominable in the universe, presenting at all seasons of 
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the year dangers to life whloh can scarcely be realised by those who only read of 
them at a diflta&ee, but the actual effeot of whloh can be tested by the lamentable 
figures of mortality that Sir Henry McMahon read oat just now. He told ue 
something about the manner in whloh these difficulties were encountered ; he told 
ue the pathetlo story of that native surveyor who perished in the gallant effort to 
extend the frontiers of scienoe in the Dasht-l-Margo. But he did not tell us about 
the manner in whloh he himself, throughout two and a half yean, conducted his 
work. It has been my lot as Vioeroy of India to superintend more frontier 
demarcations than any other Viceroy serving the British Government in reoent times. 
I think at one time we had no fewer than four or five boundary commissions at 
work, an illustration of the vastness of our range and the complexity of onr 
undertakings. Well, at different times I have known frontier officers complain of 
their absence from India, or the length of their exile ; the discomforts they had to 
experience told upon their health and spirits ; they thought perhaps they were not 
being supported by the Government as they might be ; they were confronted with 
ioosl difficulties which no one at a distance could understand. From Sir Henry 
lloMahon during the two and a half years that he served me I never heard one 
whlaper of oomplaint. Throughout that time he faithfully carried out the instruc- 
tions whloh were sent to him. lie has given you no idea this evening of the degree 
to whloh he has added to the scientific knowledge possessed about that most 
interesting oountry. Only when the works which he and his colleagues have 
written are published at a later date, will you ascertain the actual additions to human 
knowledge which are the results of his mission. At the end of the time he came 
haek, having demarcated the boundary in a manner that was satisfactory to both 
the Powers that were interested, and having, in addition, made an award about the 
difficult question of the water, which, even if it has not been accepted by both the 
Powers to whom I refer, will provide the basis for a settlement at no distant date. 
Ladies and gentlemen, I regard the Selatan mission as the model of what such a 
mission ought to be and of the manner in which it onght to be conducted. 
Seistan itself may be unknown to the majority of people of England, perhaps 
unknown to the majority of you before you came into the room this evening. But. 
1 believe, as Sir Henry McMahon indicated, that it is a oountry which has a future 
before it ; and that on two grounds— firstly, the great political importance which was 
referred to by him — the very fact that Russian and British ambitions meet on this 
spot must render it a theatre of important diplomacy in the future ; and, secondly, 
what conoernB us more on tho present occasion is this — the pictures shown by Sir 
Henry MoMahon of the bygone wealth and prosperity of Seistan, the foots that he 
gave us about the fertility of the soil, and the capacity of its rivers, indicate that 
Seistan ought not to have a past alone, hut ought one day to have a future. T 
myself believe there is no reason in the world — and I am very certain he will 
oorroborate me— why, if Seistan is placed in proper hands and irrigated as it 
might be, it should not recover its former prosperity. I hope that day may come. 
I hope that the jealousy of local Powers and the rival ambitions of greater Powers 
outride may not rotard its arrival, and when it does come, one of the facts that 
will best enable us to ensure the full realisation of these hopes will be, I am con- 
vinced, the labours that Sir Henry McMahon has related to us to-night. 

- The Prsbidbut: A reference was made in the jiaper to Field Marshal Sir 
Georgs White ; perhaps he will be kind enough to address a few words to us. 

Sir GaoRox White : I have, not very far from Seistan, found myself more than 
onoe In a very tight place, but I have never in the oonrae of ray whole military 
oareer, whloh has extended now to over half a century, found myself in a position 
in whloh I felt less oapable of coping with the position before me than I do at this 
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moment, t have listened with the most intense interest to whet Sir Henry 
McMahon has laid before ns. I hare listened also with delight to the eloquent 
and high appreciation of that officer's services which has been given to yon this 
evening by him who of all others is in a position best to appreciate those aervieee 
and to give it eloquent and full exp r ess i o n . I have myself often rejoiced when 1 
have betid of the borrore of Seistan. It may be that I have taken a view which 1 
ought to be eehamed of, but I hope, from oertein indications that have been pot 
before you this evening, that It may become more a chamber of horrors than H ie 
at present. I cannot imagine a position such as that on the borders of 
Hindustan being anything but a dangerous avenue of approach far those who 
will not, I think, increase the civilisation of that grand empire of ours which Is 
ruled by men like his lordship who has just sat down, and by that fraud civil 
servant to whom his lordship has paid so just end so true a tribute. 

The Fbxsidsht : The hour is late. We bad Intended to call upon several 
speakers, and if any one wishes to address the meeting we shall be delighted 
to hear him, but we have had two important ceremonies to-night, and I think we 
must now content ourselvee by passing a hearty vote of thanks to Colonel Sir Henry 
McMahon for hie moet interesting address. 

Colonel C. E. Yatk, owing to the lateness of the hour, was unable to speak, 
but noted what he was going to say as follows 

“ I congratulate Sir Henry McMahon most heartily, not only on the wealth of 
geographical problems that, as he has told us, hs has submitted to the Heeearoh 
Committee for solution, but on the large amount of Information of a little-known 
country that he has been able to condense within the limits of a lecture of just an 
hour's duration. 

« Sir Henry has not given us a very fascinating account of the climate of 
Seistan, but we must remember that blissards and Inundations, flies and winds, 
are not always present there, and I was glad to hear Sir Henry say at the end of 
his lecture that, given a good house and civilised conveniences, Seistan, after all, 
would not be such a very undesirable place to live in. For my own part, 1 have 
no hesitation in saying that 1 would much rather be quartered in Seistan than in 
any hot- weather station in the plains of India. 

“The brief summary that Sir Henry has been able to give us of the history and 
antiquities of Seistan shows of itself what interest fiertains to the country. Sir 
Henry has told us of the curious above-ground tombs that be found on the top of 
Koh-i-Khwajah, and he stated that the use of these tombs was obvious. They 
were merely the temporary resting-places of the dead till the bodies could be 
removed by their relations for permanent burial m the shrine at Meshed. In this, 
1 regret to say, 1 cannot concur with him. When I was at Koh-i-Khwajab, I saw 
the bones of the deed lying in several of these tombs, and those bodies, at any rate, 
had not been removed. We must remember, too, that it Is not only on Koh-i- 
Khwajah that these above-ground tombs are found. I found them at Hansdar, 
Bamrud, and down the banks of the Shelah as far as the Gaud-i-Zireh, and also 
along the banka of the depression In which the curious rains of Tarakun now stand. 
Inside the mausoleums near Tarakun the tombs were better preserved than those 
outside, and though they had all been opened at the end like the others, It appeared 
to me that they had been opened for the purpose of rifling the bodies, not of 
removing them. I could ace the bones lying inside, and also the cloth In which 
the bodies had been wrapped. Now, when I saw this cloth I was at first tempted 
to think that these graves could not be eo very old after all j hut when one thinks 
of the vast age to which cloth In tombs in Egypt has been prese r ve d , there is no 



344 REGENT SURVEY ANT) EXPLORATION IN SEISTAN— DISCUSSION. 


reason why doth in the equally dry air of Seistan should not be equally well 
preserved. Had these tombs been temporary resting-places only, we surely should 
hare found similar tombs in other parts of the oountry around Seistan, and on the 
mad to Meshed, but I have never seen or heard of such tombs anywhere except in 
this south-west corner of Seistan, and though who the people were who built them 
and when they were built there is nothing as yet to show, still I oannot help 
thinking that when built they were built as permanent graves, and not as mere 
temporary resting-places. 

“The graphic description given ns by Sir Honry of Sar-o-Tar, on the right bank 
of the Helm and, 1» the first sooount of that place that has been given to the world. 
When 1 was In Seistan, all the ooins and seals and old relics that were brought to 
me were eald to have oomo from Sar-o-Tar, and I longed to be able to explore the 
plaoe, but I could not get the ohanee. Sir Henry and his companions have been 
more fortunate, and now we know that the ruins of Sar-o-Tar exoeed all other 
ruins in Seistan in extent, and also that the eastern hank of the Helmnnd was the 
main seat of population In Seistan’* most prosperous times. 

"The story that Sir Henry has unfolded to us of three deltaic aress and three 
separate irrigation systems, eaoh with its own hamun, or lake, for flood waters to 
esoape into, is an entirely new revelation. First, we have the system that drained 
into the Lalla Nawar, a depression never heard of before, on the right bank of 
the Helmund, in what is now Afghan territory. Secondly, we have the Tarakun- 
Ramrud ay stem, which drained into the Gaud-i-Zireh, and is now half Afghan and 
half Persian ; and, thirdly, we have the present Band-i-Seistan system, draining 
into the Uamuna on the uortb, which 1 b entirely Persian. 

“The pity of it is that the Tarakun-Kamrud system should have been cut in 
two as it has been. If you look at your maps, you will see that the present 
boundary -line from Band-i-Seiatan to Koh-i-malik Siah run9 right through the 
middle of this system. Sir Henry has already told us of the persistent obstruction 
and hostility shown by the Persians to Sir Frederic Goldamid when he was 
deputed to settle this frontier in 1872. Ilia movements were restricted, and diffi- 
culties of every kind were placed in hia way. I need not dilate on this further now 
than to say that had Sir Frederic Goldsmld been permitted by the Persians" to 
examine the southern portion of the frontier which he was deputed to settle, I 
cannot help thinking that be would have drawn the line to the north of Koh-i- 
malik Slab, somewhere along the dividing-line between the Tarakun-Kamrud and 
Band-i-Seistan irrigation systems. As it was, owing to the restrictions placed upon 
his movements by the Persians, he was compelled to lay down bis boundary at 
haphaiard, and Koh-i-mallk Siah being about the only fixed point that hia survey 
officer had been able to get a shot at in this part of Seistan, he simply drew an 
imaginary line on the map from Band-i-Seistan to Koh-i-malik Slab, without 
ever having been able to examine the ground across which that line was to run. 
Ae the heed of the canals that formerly irrigated Tarakun and Harnrud are in 
what is now Afghan territory, somewhere near Band-i-kamal Khan, the result is 
that, so long as Tarakun and llamrud remain with Persia, they oan never be 
cultivated, and must always lie waste, as the water to irrigate them can only be 
drawn from Afghan territory, and that is impossible under present conditions. 

. “ When I was in Seistan I was told that in very high floods water from the 
Helmund still found Its way into these old canals, and this would seem to show 
that, wen only these canals brought under one administration (bom head to tail, 
the Tarakun-Ramrud tract might be reoultivated at no very greet expense. That 
this part of the country wee onoe very p rospero us there can he no doubt * 

“Sir Henry has referred to the extraordinary profusion in which broken 
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lottery is found in this portion of Seistac, testifying to the laigs population of 
ancient days, I was much struck by the same thing, and I specially mentioned 
it in my book on * Khurassn and Sistan,' published In 1900. I can recall to mind 
one mound in particular, called by the Sditanis Shahr-i-Sokta, or the burnt city I 
not that there was any visible sign of a city, but the ground on every side, as fbr 
as the eyo could reach, was one mass of broken pottery, while my local gaide kept 
continually turning up the ground to show me that the soil wee black and burnt, 
and that wc really ware on the site of a burnt city. 

** Now, whether the denudation of Sctetan of trees, that SlrHeniyhas mentioned, 
is due to this burning and to the general deetr notion and desolation that oveitook 
Seistan at the hands of Timor Lang, or to the wind, as Bir Henry has suggested, 
has yet to be proved. Personally, I am of opinion that it Is not due to the wind. 
I myself saw tall tress growing on the banks uf the old bed of the Helmund at the 
Afghan village of Deh Ido, in the north, and if these treee can grow, others can 
grow. Again, at a place called Maohl, near Ramrod in the south, I found the 
roots of dete trees still visible in the ground. Apparently the town of Mach!, of 
which the ruins now only remain, was formerly surrounded hr large dale groves, 
and if these date groves existed in former days, why should they not exist now V 
All that is required is good government. Under Persian government there is no 
security of tenure and no hope of improvement. Seistao, as Lord Ourson has just 
told us, undoubtedly has the capabilities of a great future before it, and, given a 
good and stable government, there is no reason why it should not bloasom out 
again into the semblance of its former self, and become the populous, rich, and 
prosperous country that it was in the past." 


The following discussion took place at a meeting of the Research Department 
on May 11, when Sir H. McMahon introduced the portion • of hia paper dealing 
with the problem of the Seistan basin. 

Before the paper, the Chaibm ah (Sir Thomas Holdioh) : It will be fresh 
within the memories of you all that not so vary long ago Sir Henry MoMahou 
read a paper before the Geographical Society in whioh he outlined some of the 
geographical conditions of Seistan, but on that occasion there was no time for 
discussing the subject further. He will now give ns a few more details on the 
same subject, whioh I think ought to give rise to some very useful discussion. 
1 will ask Sir Henry MoMahou to read his paper. 

After the paper, the Cuaibma* ; The interesting paper which Sir Henry hes just 
read to us mounts to a certain extent what he put before us the other night at the 
larger geographical meeting. But there is just one point to which he does not refer 
to-night, to which, if you will allow me, I should like myself to refer. I wish to 
record my deep appreciation of the kind and sympathetic reoord which Sir Henry 
McMahon has given of an old and faithful servant of mine, Sheikh Mohiudln, who 
died whilst prosecuting his surveys under Sir Henry's direction. You may possibly 
remember that he died of thirst in the desert, and that one of his assistants was 
rescued by a passing Afghan with his plane-table sheets w rapp ed round him so 
that they might not he lost. Such devotion to duty as that, fortunately for us. 
Is not an uncommon feature in India. Every one of us who has lived long la 
India must have known many Instances. What is, perhaps, more rare Is that 
such devotion, such loyalty, should be so fully and sympathetically reco gnised as 
it has beau la this* case by Sir Henry McMahon. I think It is that 
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sympathy with the native character, that grasp of the idiosyncrasies of the natives, 
the understanding of their manners and their methods, which have strengthened 
the hands of such men on the frontier as Nioolson and Sandeman ; and 1 think it 
is quite possible that to those illustrious names hereafter the name of MoMahon 
will be added, because he too possesses exactly that same grasp of the peculiar 
point of view from which the native regards his work in India in oonnection with 
us, and the same sympathetic spirit which leads him to make friends with natives 
wherever he meets them. Now, suoh men are bound to suoceed ; they will always 
succeed, for this reason— that they will always be well and faithfully served. And 
now just to refer for a minute to his geographical problem. lie has put before us 
very much the problem which Charles II. placed before the Royal Society : “ Given 
a buoket full of water, if you put a fish into it, why does not the water spill 
over? M As a matter of fact, it does spill over; and so I think that, as a matter 
of fact, the silt which is carried into that big Seistan depression finds its way out 
again, and Sir Henry himself has given us the explanation of the manner in which 
it is carried out. 1 believe myself that it is two great forces of nature* constantly 
adiug and reacting, that keep the level of the Seistan basin tolerably constant. 
Sir Henry has stated that he found an abnormal amount of Blit in the river 
Uelmand, but he took his observations at the Band i Seistan, at the point where 
the Uelmand enters the Seistan depression. 

Sir Henry McMahon; We kept constantly making observations throughout 
the river, everywhere in the deltaic area. 

The CiiAiHMAN ; It is a ourlous fact that one writer after another has re- 
corded of the Uelmand river above Seistan that it is remarkably clear, and Buch 
certainly ia my impression. I should say that this is a problem of the circulation of 
silt within the limits of the Seistan basin. As you observe, the main course of the 
river within Seistan is a little weet of north ; that is precisely the direction, again, 
from which the wind blows. Now, the wind cannot get at the silt when it is under 
water ; but there arc times, after extensive evaporation, when the siit muBt be sub- 
jooted to the action of the wind, and that extraordinary erosive action which Sir Henry 
has described to us so graphically is certainly sufficient to carry anything that ie 
not absolutely consistent and solid away from Seistan. 1 observed myself, amongst 
the many ruins which surround Seistan, the curious way in which these ruins? 
built of sun-baked bricks, are aotually blown by degrees into Bpace ; the action of 
the wind is such that they grow positively less year by year. So I am inolined to 
think that the eilt of the Seistan basin may be found scattered pretty widely over 
the almoet illimitable deserts to the eouth and south-east of it. 1 may say that 
the problem of the wind is by no means a local problem, for that terrific north- 
west wind which blows so strongly in Seistan, and baa proved so exceedingly 
Inconvenient to the working of the commission, is encountered all the way north- 
wards from Seistan to Herat, and from Herat across the Psropamisus, until you 
reach the country whioh the people call the “ home of the wind.” Even there 
you are not at the back of it, and, so far as I know, it is really a continental wind 
pervading all high Asia. The earns problem of scooped-out depressions, and of 
the accumulation of surface soil gradually moving southwards in front of the wind, 
is to be found all over Asia, especially in the Ohol country whioh ie north of the 
Paropamisus, and to a oertain extent all loom formations are due to wind-action. 

There is just. one other thing thet I should like to point out, end that is Sir 
Henry's reference to the extent of cultivation that oooe existed in that country, 
and to the possibility of that cultivation being revived. Now, I myself am very 
doubtful whether there was ever any very large massing of population in Seistan. 
I do not think that the number of villages which you see scattered over this map 
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■W «y criterion whatsoever of the number of inhabitants that ever occupied that 
country. He has pointed out himaelf how very soon a village disappears under the 
influence of wind and collected sand ; consequently I believe that never at any time 
were more than a very small fraction of those villages inhabited. I think it is quite 
IMMsible that what takes place in the Takla Hakan desert far to the north to what 
baa taken place here — that villages are covered with sand and again unoovend ; 
that they are occupied at oue time! lost, and possibly recovered after ward*; but 
that at no one time has there ever been any vast accumulation of the human faoe 
in the Setotau basin ; and, so far as l could aee, when I was in that most uncom- 
fortable country, there was no room for a vast amount of cultivation either. The 
area to not very large ; and although Setotan originally figured in classical history 
as the granary of Asia, that was in (he days when very small granaries went very 
far ; and I take it that the position of Betotan, which is very much analogous to that 
of Herat, has given rise to an undue appreciation of its wealth, it being the only 
green spot in a huge illimitable waste of sand and desert. There to just one other 
point which is interesting, which to the curious isolation of Betotan. The map 
showed you bow the waters overlap it on the north and on the west, and occa- 
sionally curve round in times of flood to tho south. This to a very curious 
geographical peculiarity ; I do not think that 1 know of any other inland couutry 
in the world so entirely shut olT from cominumcation by natural causes as Betotan. 

1 hope that we shall have further discussion on the subject of the curious problem 
which Sir iienry has put before us, which I take to be this : “ Why to it that the 
Setotau depression does not gradually diminish? llow is it that it to not filled up 
with tho extraordinary amount of silt which the rivers carry into it ? ” We ought 
to have some interesting theories put forward by some of tho members present. 

Dr. Tkall : The paper is ono of extreme interest, both from a geographical 
and from a geological point of view. It comes, moreover, at an opiiortuue uiomeut, 
lor just now the phunumena of denudation and de|M>sition in arid climates is 
exciting a considerable amount of attention. Sir llenry has given us a vivid 
picture of the geographical conditions of a must interesting region, and he has 
submitted at least two important problems for discussion, llow is it that the 
great depression does not become filled up with sediment brought down by the 
rivers ? and bow to it that the Hainan is not a salt lake ? 

Witb regard to the first of these questions, 1 cun see no escape from the con- 
clusion that either the area has subsided or the material has been removed by the 
wind. Sir Henry gives us no direct evidence of subsidence, but he shows that the 
second cause to undoubtedly o|«rative. May it not be sufficient ? On this hypo- 
thesis, we should have to assume that the changes in the past history of the district 
were somewhat as follows. In the earlier stages the amount of material brought 
into the area in question would be in excess of that amount removed by the wind, 
and the depression would fill up, though it may not be ne cess ary to suppose that 
the whole of the basin would be filled up, say, to the level of tho surrounding 
plateau. At a later stage the smouot of aolid material imported by the rivert 
would be lees than that exported by the wind, hollows would be formed, and 
erosion of the previously deported alluvium become possible. Sir Henry’s graphic 
description of the effects of the wind makes it not improbable, to my mind, that 
the amount of aolid material exported from tho district as a whole by this agent 
may at least equal that imported by the rivers. Then as to the second question, 
it seems to me .that we are driven to the conclusion that the Hamun is kept 
comparatively fresh by the periodic flushing during seasons of flood. 

Mr. G. W. Lamplugh : In Europe, China, and North America, huge deposits of 
loess an believed to have been accumulated by the action of wind in past times ; 

2 B 2 
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*nd recently it line been brought before us by the work of Dr. S. Passarge in the 
Kalahari, that the wind is effective, not only in depositing material, but also in 
planing down the surface. Dr. Passarge believes that the large smooth plains of 
the interior basin of South Africa, which we had supposed to have been formed by 
the long-continued base-levelling action of rain and rivers may have been formed 
mainly by wind-erosion. If his view be correct that a peneplain can bs developed 
by this sgency, we should have little difficulty in believing that a depression such 
as that described by Bir Henry may have been developed by the same agency. 
But at present we have no measure of the amount of material that can be removed 
by the wind ; and if Bir Henry could give us Any idea of how much light material 
may have been carried outside this particular drainage baBin in this way, it would 
be extremely helpful. It appears probable that muoh of the lighter material must 
be so transported, because the sand-dunes, I suppose, represent only the heavier 
grains of the land-waste, which one might compare with the gravelB of a river-bed, 
while the fine dust derived from the loams and silts that are being eroded bo 
rapidly is apparently not left in the dunes. But this dust must have gone some- 
where, and one would like to know if it may possibly have been blown over the 
edge of the interior basin to the slopes that drain down into the ooean, where, 
of course, the rivers could readily carry it away to the sea. If this has happened, it 
might explain the deepening of the hollow. 

With regard to the possibility of the depression being caused by the weight of 
the sediments, wo find, in the geological reoord, many instances of deposits of great 
thickness that must have been piled up in water that remained persistently shallow ; 
but we do not yet know in such caseB how to distinguish between cause and effect. 
Whether the sediments weighed down the bottom, or were accumulated because the 
bottom was sinking from other causes, we should obtain practically the same 
lusult. But in the Seistan basin it Beems probable that the lake-waters at one 
time stood much higher than at present, and were much deeper. Now, the weight 
of this water itself would, 1 take it, be greater than the weight of the sediment that 
has since boon carried into the bottom of the basin, so that we cannot be certain 
that the total load has bo steadily increased. On this point we may recall that 
the possible effect of water-load in depressing a lake-basin has been discussed 
by G. K. Gilbert, who found that the old beaches of the dried-up Lake Bonnovillc, 
in the Great Basin of North America, have been deformed by differential cruBt- 
movement, and uow rise slightly toward the centre of the old lake where there 
was once the deepest water ; and he therefore conjectured that the weight of water 
may have boou effective to some extent in depressing the basin. 

Prof. Gabwood : 1 have been interested, like the rest of us, in the problems 
brought forward this afternoon. I am in hopes myBelf that Sir Henry will succeed 
in proving the depression of tho area. It is a subject 1 am specially interested 
in, booause the corollary of it, t.e. the possible elevation of a country where 
material had been; removed, has come under my own notice, and consequently 
where you have deposition taking place you should get depression. It is rather a 
thorny subject, I think, to the geologist how this depression would take {dace. 
But as regards the elevation, we have very good instances where denudation has 
taken place ; in Norway and Sweden, for instance, where the ice-aheet has melted 
away. There the axis of the greatest elevation coincides practically with the axis 
of the maximum glaciation during the glacial epoch. You have the phenomenon 
of the youngest trees nearest the coast, and the absence of human habitations 
along the coast belt. In many oases I have noted what seems to me only ex- 
plicable on the supposition of recent elevation, both in the Himalayas and tbs 
Alps: the presence of such phenomena as hanging valleys, due, I must say in my 
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opinion, to elevation, connected with the melting of ioe-sheete and gleoiore in old 
glaciated district*. The corollary of that is, that where deposition baa taken place 
there you should get depression, and I should be very pleased to see Sir Btaiy 
McMahon prove his contention. 

Mr, Btbahan : One of the results of this discussion is to show, I think, 
the danger that we may get in of argning in a clrole. As far as I understand It, 
we have arrived at thaoonolasion that the ground is sinking in the Seletan freeman 
the sediment has been depos ited in it, end we have arrived also at tbs conclusion 
that the sediment is being deposited in that depression bedanee the ground Is tak- 
ing. That is as pretty a oirole as I have heard in a good deal of experience of 
geological argument. The Seistaa reminds me to compare the very small with the 
very great, of what may be seen In the Val d'Arao above Florence. There what 
bas once been a large lake has been filled with a more or leas horisontel deposit to 
a high level. The outlet of that depression has been deepened by the river Amo, 
with the result that the deposit in it hss been pertly eroded to a lower level— ’the 
11 terra nuova,” as they call it, the upper and original level being known as the 
“ terra vcoohia." In the case of the Seistan we have no outlet, end the only 
possible reason for a lowering of the level oomptrable with that of the upper 
Val d’Arno ie the falling of the level of the water in the lake ; and I would ask 
whether there is any evidenoe that the water of the lake baa stood at any greatly 
higher level than it does now. The difficulty in the way of a theory pure and 
simple of depression appears to me this : that the lake is more or lem surrounded 
by an irregular cliff, I think 200 feet high in places. Now, I imagine that the 
depression, according to Sir Henry’s theory, would affect not only the lake itself, 
but its surroundings. Is it to be supposed that the cliff stands at the original level, 
and has not shared in the depression ? It is a little difficult to conceive that that 
can be tbe case. So far as regards the cause of the depression, which, of course, is 
an exceedingly theoretical matter, it appears to mo no more difficult to conceive 
that a depression has taken place in the Seistan than that the mountains have 
been raised round it. The result, st any rate, has been a land-locked basin, the 
study of which to geologists is of the greatest interest, for it enables up, to a certain 
extent, to Judgeof wbat was taking plaoe in such a period as that of the Trias. We 
have in this country good evidenoe of desert conditions having then prevailed, of the 
action of land-lacked waters, of the catching of vast masses of silt or sediment, and 
the local deposition of bedB of rock salt. Especially 1 was interested In the way in 
which it has been shown that the salt may be carried in solution to one restricted 
part of the basin, and there deposited, while fresh water — or drinkable water, at any 
rate— may prevail over other parts. In conclusion, I would only say that we are 
greatly indebted to od 9 who has not only had the opportunity of studying such 
regions, but who has the power of bringing so graphic a description before ns. 

Mr. H. Yuls Oldham : Several aspects of tbe question, which is a thorny one, 
have been discussed by Mr. Huntington in an interesting paper published by the 
Carnegie Institute, as I dare say Colonel McMahon knows, and any one in- 
terested in the question will find a good deal of information there. Bat I should llko 
to be permitted to ask just one or two questions on this oooaskm. Ons is as regards 
the “ 120-day wind,* which I notice both Colonel McMahon and Mr. Huntington 
describe as coming from a point to the west of north. As far as I remember, in 
Lord Canon’s Interesting introduction to Morter 1 * * Hajjt Baba,’ it is referred to as 
being a north-east wind at Quetta. Perhaps Sir Henry McMahon could kindly 
say whether It is north-east In Quetta. No doubt it ie produced by the low 
barometric depression in summer over India, and the wind being drawn in from 
the north in the Seistan district, the mountains naturally direct It as a north-west 



850 RECENT SURVEY AND EXPLORATION IN SEI8TAN-DI8CUS8ION. 


wind ; possibly, in the same way it may be north-east at Quetta, but east and 
west are easily interchanged by accident. Another question is as regards the 
spelling of Seistan. Sir John Malcolm used to spell it with two e's — Seestan. I 
notice the Americans spell it “ Si,” and we have it “ Sei.” The two e's certainly 
suggest the sound Seestan as does Ststan, if you use the Italian pronunciation; but 
the “ Sei ” spelling gives a certain amount of uncertainty. Finally, if I might offer 
one suggestion as regards that interesting question raised as to the fresh-water 
nature of the Hamun. I should like further information, but I rather gather that 
the lake is apt to dry up fairly frequently. When Colonel McMahon first went 
there I believe there was no water at all, but that it very rapidly filled up. Now, 
if the lake is liable to dry up frequently, I think it is possible that the saline 
deposit which has been laid down there would be blown away by the strong wind 
before tho next flood filled it up. That to a certain extent might account for the 
very remarkable freshness of the water. But that, of course, depends on the 
frequency with which the lake is liable to dry up. Desiccation, deposition, dis- 
persal would express the cycle of events. 

Sir Urn by McMahon : I must thank Sir Thomas IToldich for the kind 
remarks he has made about myself personally and regarding my mission. I now 
proceod to take up a few points that have been raised by gontlemen who have so 
kindly joined in the discussion. As regards what has been said by Sir Thomas 
Hbldioh himself, 1 will take first his remarks about the clearness of tho Helmand 
river. That is an important point in this discussion, and I roust emphasize my 
reply. Sir Thomas Iloldich and others who have visited Seistan and written about 
it have noarly always happened to go there in the autumn. That particular time 
of the year, if. from about tho last week in September to the end of October, is the 
only period of the year in which the water of the Helmand can be said— at any 
rate, the portion that we know of it, some 100 miles or so — to be at all clear. In 
proof of this, I may montion a fact which will appeal to those who indulge in the 
gentle art of fishing, t>. that this is tho only jieriod of tho year in which the water 
is clear enough for the successful use of a h]kk>d. During the rest of the year the 
river is very thick and muddy. The river begins to rise early in November, goes 
on gradually rising, getting muddier and muddier, until it becomes after Christmas 
a tldck chocolate-coloured flood. "Wo know that a lot of silt comes down the 
river, and I have mentioned to you an instance of where ruins have been buried 
under 18 feet of silt. Wo were in Seistan nearly two and a half years, and Mr. 
Ward took observations of silt steadily through all that time, and has calculated 
that the average deposit of silt brought down by the llelmaud alone in one year 
is sufficient to cover 10 square miles a foot deep. Then yon have the other rivers 
to consider as well. I must emphasize this point, because if there is no silt coming 
into Seistan, then it is obviously unnecessary to explain what becomes of it. I 
repeat, therefore, that the Helmand is a river with an extraordinary amount of 
silt, taking it month in and month out throughout the year. But apart from the 
silt that now comes down in tho river, what lias become of tbo iWrris of the cliffs ? 
Then the next important factor in this problem is the wind. Sir Thomas Iloldich 
rightly points out that the 120-day wind is a continental wind. Ido not 
elalm for one moment a monopoly of that heavy wind for Seistan by itself. 
We made very particular and careful inquiries about the wind for scientific pur- 
poses. I hsd with me representatives of Herat and other distant parts of the 
country, and the consensus of opinion, never disputed by any of those who knew 
the country, was that this wind prevails northwards, right away into Russian 
territory- It is very strong at Herat ; U Is not felt in the mountains on the east 
border of Penis ; and (I now come to an interesting point) the plaoe of Us 
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maximum velocity and force la at Lath JowsId, just at the north and of the 
Seiatan area. It ooctinnaa in great atrangth throughout Saiataa, hut aouth of 
Seiatan It diminishes, until whan yon come down to tba Undo route you hardly 
feel it at all. You do get wlnda along tba trade route during the period of the 
1 20-day wind, hut three are not of the name atrangth or constancy, ami, moreover, 
blow in varying direction*. We kept a vary careful record of the Raiatan «M, 
and And that it blow* from between 318}* and 333}°, i.e. from a little want of 
north. I will not go Into the queation of the extent of pant cultivation In 
Seiatan, beyond simply saying that Seiatan has bean much written about from the 
vary earlleat timea of Eaatern literature, and we have in these old records repeated 
references to the great prosperity and wealth of Seiatan. I do not for a moment 
say that there ie not a natural tendency to exaggerate the population and tbo 
wealth of the past ; bat we have a lot of records which refer to It. It waa striking 
enough, at the timei fin which thoee records were made, to he mentioned by tbo 
writers. Ae regarde the peat extent of cultivation, I must noli that whan Sir 
Thomas IToldich passed through Seieten, by far the greater portion of the country, 
and the portion where the greatest cultivation and prosperity of tbo poat existed, 
i.e. the Tarekun and Sarotar tracts, waa a terra incognita. Dr. Teele goes into 
technical details, and he spraka about the absence of direct evidence of subsidence. 
Mr. Garwcv d, later on, hopes that I shall be able to prove some evidence of sub- 
sidence. Well, it is a bard job to give me. The only direot evidence I can give of 
a gradual subsidence of that aroa is the foot that I mentioned, i.e. that the older 
river-beds are at a higher Uve), and yet at approximately the same easy grade as 
the present river down below them. This fact, in my mind, would tend to show 
that when those rivers were running, the level of the lake-bed was higher than it 
ie now, and therefore thoee rivers had no cause to hurry themselves, or to go down 
a steep slo} e into a hole, but were going into a depression of the same relative depth 
below them, and therefore at the same leisurely pace as tho present rivers go into 
the present Hamun. That is the only evidence I can give, snd I give it for what 
it is worth. Then Dr. Teak* asked it the deposit of silt is greater than that 
removed by the wind. I am afraid, over such a big area and with a wind like we 
had to deal with, I have no data on which to really give a definite answer. As 
regards the wind being less in the Gaud-i-Zirreb, and the suggestion that the fooua 
or the wind may have changed, that is extremely likely ; hut of that we know 
nothing. One thing we do know about the wind is that the old ruins, so far back 
as we find them— the very oldest of them— are, like the recent ones, all built at the 
same angle to the wind. Their side walls sre at the same angle as the present 
direction of the wind, their end walls at right angles to that direction of the wind, 
which would show that the wind, during historic periods of which we have traces 
in ruins, has remained at a constant angle throughout. I cannot answer Mr. 
Laiuplugh** question aa to about how much light material the wind has trans- 
ported. In all the vast Baluchistan desert south of tieistan, on which I read a 
paper about nine years ago, what strikes one most forcibly is the enormous 
accuu ulations of feand-bills and sand-mountains piled up all over the oountry. 
That would be, as he says, the heavier material, the sand (silica), not the finer 
silt. I do not know what becomes of tho lighter material. About Mr. 8traban v s 
query : M Hae water in the lake stood at a much higher level than now ? * I do not 
know whither he meant if the actual water was deeper, or whether tho bed on 
whloh the water stood was higher than now. On the latter point I have alreedy 
made a reply with regard to the level of the river-beds. Bat If he asks whether 
the water wee deeper, end whether there was mere water in these lakes In old days 
than now, I am unable to give n definite reply, at any rate regarding prehistoric 
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times. If, however, we go book to old hittorlo records, it is a very carious thing 
t hat, at fir baok at I have had access to them or had them quoted to me, every- 
body writing about the lake of Seittan nearly always describes it at being 100 miles 
long and about 16 miles wide. This is how one would desoribe it now, and so it 
does not seem to have been materially larger than it is now. The old river-beds, 
the old canals, bear about the same proportion to the river as the present beds and 
oanals do now. As regards other questions, of oourse we studied Mr. Huntington's 
paper very carefully. Mr. Huntington was not long enough in this country to give 
a very definite opinion on the various points, and he asoribes these various pheno- 
mena whloh I am talking of to olimatio oscillations, and to glaoial and interglaeial 
periods, and be suggested as a possibility that the river itself had oscillated from 
side to side in Seistan. If I had known his doubt on this point, I could have told 
him that the Halmand and the Hamun have oscillated time after time from one 
side of Seistan to the other. The following spelling of the word, 11 Seistan,** is 
the right one, because the name is a later form of the old “ Sejistan,” which 
again oomea from the older form 11 Sakawtan," t.e. ** land of the Soythiana ” (Saks). 
The Seistan lake is only known to have completely dried up onoe. The area of 
water contracts and expands according to the seasons of high and low river. The 
suggestion that has Just been made, that the wind plays an important part in 
removing the salt, Is a good one. 

I think that is all I have to say. I am not in a position, nor would I 
dare, to give a final verdict as to which Is the correct solution of the problem 
under discussion — subsidence or removal by the wind. I thank you very much 
for your remarks on my paper. 

The Chairman : I think you will cordially support a vote of thanks to Sir 
Henry for this very interesting paper. 


THE RIVERS OF CHINESE TURKESTAN AND THE 
DESICCATION OF ASIA. 

By XLLBWORTH HUNTINGTON. 

“Tin dosiocation of Asia” ib a phrase frequently need hut rarely well 
definod. With some writers it means the retirement of Tertiary inland 
aeas Itooause of warping of the Earth’s orust — a process essentially com- 
pleted long before the appearanoe of man; with others, who usually 
disregard the division of the Glaoial Period into alternate oold and warm 
epoohs through several of whioh man probably existed, it denotes the 
change from tho oddness or moisture of glaoial times to the aridity of 
to-day ; while with still a third group it indicates a gradual change of 
ol innate, supposed to have taken plaoe during the period oovered by 
history, and to have been a potent faotor in causing great human migra- 
tions, such as the invasion of Europe by the Huns, or of western Asia by 
the Turks. The reality of the first two types of deBiooation is established 
almost beyond question by geologioal evidence; a study of the geo- 
graphy and archaeology of eastern Persia, Transoaspia, snd Turkestan 
during the past three years has led me to believe that the third type 
is equally real, and that during the last two thousand years there has 
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been in pragma • desiccation of Asia which is the last feint undula- 
tion of the greet climatio wares of the CHaoial Period. In the reports 
of the Pumpelly Expedition, I hare considered the question as it 
to Persia and Transoaspla. More reoantly, during 1005, as a rnembir 
of the Barrett Expedition to Chinese Turkestan, I have been able 
to oarry the investigation into regions where the evidenoe is mors 
conclusive. 

The rivers of East Turkestan fall into two main groups. One, in- 
cluding most of the large streams, oomprises those which rise among the 
lofty mountains on the south-west, west, and north of the Tarim, or Lop, 
basin, from Khotan around through Kashgar to Korla, and join to form 
the so-called Tarim terminating in the historio lake of Lob Nor. The 
other oomprises a multitude of smaller streams which rash down from 
the mountains, chiefly in the southern and eastern parts of the bssin, 
end, for the moet part, wither away in the desert. The latter belong 
to a highly specialized type peculiarly sensitive to changes in the 
water-supply. In the southern pert of the bssin, from Khotan east- 
ward to Lob Nor, where the type is most perfectly developed, the 
larger withering streams, rising among snowy mountains, flow st first 
in sigzags or in eaat-and-west courses among the shallow longitudinal 
troughs of the northern part of the Tibetan plateau, and then, turning 
northward, break through the great fault-soarp of the Kwen Lun 
mountains in narrow gorges; while the smaller, rising on the north 
side of the Kwen Luna, flow down the face of the eeoarpment ae rushing 
summer torrents. Beaching the sharply defined, squarely out base of 
the mountains, all the streams, large or small, enter the none of Tied- 
mont gravels, a sloping plain from 1 5 to 50 miles wide. At first they 
flow in deep tenraoed trenches out in their own gravel fane, and often 
difficult to oross ; but soon the fans decrease in size, the terraces die 
out, and the streams spread into such broad and numerous channels 
that the water completely disappears, partly by evaporation, and still 
more by sinking into the gravel To judge from the map, this is the 
end of the smaller streams. In reality, they continue underground as 
a confluent sheet, deeply buried where the gravels prevail, but coming 
close to the snifsoe where the latter give place to days and sands. 
Here water, often saline, oan be obtained in wells at a depth of from 
3 to G'feet, and its widespread presence is shown by the abundance of 
reeds, tamarisks, and poplars which form a zone of vegetation from 
1 tc 20 miles wids, skirting the northern edge of the gravels for nearly 
1000 miles. The larger streams suooeed in orossing the Piedmont 
gravels during the three or four months of the flood season from May 
to August, and either lose themselves among reed-beds in the zone of 
vegetation, or pass on and gradually dwindle to nothing in the sand 
of the Takla-makan desert. The only exceptions are the Cherohen 
river, which, being diverted eastward along the zone of vegetation. 
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suooeeds in reaching Lob Nor t and the smaller streams farther east 
which in extreme flood join the Cherohen. Daring the drier part of 
the year all the streams, exoept those of Chira, Kenya, and Charklik, 
disappear in the gravels, but reappear lower down in springs seeping 
out in the river-bods. Typioally eabh main stream irrigates an oasis 
on the southern edge of the zone of vegetation, and formerly irrigated 
another, whioh, because of salinity or look of water, it oannot now 
support. As a whole, the withering rivers show signs of having 
decreased in sine during the last two or three thousand years, the 
evidenoe lying partly in diminished length, as shown by dead vege- 
tation, and partly in diminished volume and increased salinity, as 
shown by ruins. 

In the 700 miles eastward from Khotan to the eastern end of Lob 
Nor, seventeen rivers are worthy of notice by reason of their size or 
beoause they support oases. The test of diminished length as measured 
by vegetation, however, oan only be applied to five of the seventeen, or 
possibly six, since the rest formerly united with one of the other five 
or with the Oherchen, whioh reaohes Lob Nor. The possible sixth river 
is the small Yes Yulghun, the lower end of whioh has never been 
explored. The Molja is also doubtful. It now terminates in the zone 
of vegetation, but an old ohannel suggests that it formerly may have 
joined the Endere to the west, although now it is too small to flow so 
far. The Chira, the most westerly to whioh the test is applicable, 
appears formerly to have boen joined by the three or four streams to the 
east of it, and to have flowed to the sand-buried towns of Dandsn- 
Uilik and Rawak described by Stein. A strip of dead tamarisks, 
typical river jungle, extends even beyond Rawak, the northern town, 
to a point (50 miles from the Chira's present terminus, and over 60 miles 
from the limit of living vegetation. Farther east the Keriya river is 
reported by Hediu and Stein to have dead jungle extending 20 miles 
north of the present end of the stream. On the Niya and Yartungaz 
rivers T found that similar dead vegetation extends equally far or farther, 
and on the Kndoro at least H miles and possibly muoh more. In brief, 
of the six rivers to whioh the test of the extent of dead vegetation oan 
be applied, one lias not been explored ; and the other five all show that 
within times so recent that the dead reeds, tamarisks, and poplars have 
not yet disappeared, the rivers flowed from 8 to 60 miles farther than 
to-day. The Endere and Yartungaz rivers are the most important, 
for they each support but a handful of farmers, eight or ten families, 
and the amount of water diverted for irrigation is insignificant. The 
Yartungaz riveT is now artificially constrained to. flow wholly in one 
ohannel, although formerly during floods it spread into two or three. 
Thus the main stream has l*een appreciably lengthened. Yet in spite 
of this, the reeds, the form of vegetation responding most quiokly to 
changes in the water-supply, are dead for a distance of 25 miles along 
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the northward continuation of the main ohannel, whioh as yet is buried 
in tend only in the narrower parts. 

The minor streams, wherever I have examined their lower ends in 
the none of Piedmont gravel, have old ohannels never ooonpied now by 
running water, and therefore in prooess of being filled with sand. The 
ohannels indicate that the streams were onoe larger and ran farther, bnt 
in the absenoe of vegetation and ruins, the time of this greater size 
oannot be determined. The true ends of the small streams, however, 
as has already been said, are fonnd in the zone of vegetation. If 
the streams have diminished within recent timeB, that is, within the 
period oovered by history, the vegetation ought to show it. Between 
Khotan and Oharklik, where the zone of vegetation varies in width 
from 10 to 20 miles, I crossed it seven times in places several 
miles from the larger rivers, and therefore dependent on the water 
coming underground from the smaller streams. In every case the 
vegetation of parts of the zone— usually the northern parts, more 
remote from the mountains — is dead or dying ; and in some cases 
half-dead vegetation extends over the whole width of the zone. 
Frequently for many miles one traverses reed-beds, evidently vigorous 
and thiok at some former time, but now consisting only of a few 
struggling shoots not a tenth as numerous as those of the past, the rest 
being mere stubble undermined by the wind. Elsewhere there are 
large traots of dead and dying poplars, or of tamarisks, either dead or 
forming a type of mound oharaoteristio of plaoes where the wator- 
supply is lessened. The death of the vegetation is often attributed to 
the encroachment of sand, but in the oases under consideration that 
has little to do with it. Often the ground is almost free from sand, 
there being only a few inches, or at most scattered dunes a foot or two 
high. And even this in most oases is not derived from a diBtanoe, but 
is the heavier residue left by the wind as it carries away the soil no 
longer held in place by living vegetation. The very form of the stems 
shows that death iB not duo to sand. In tlio limited region where Band 
is manifestly enoroaohing ujxm living plants, the reeds and tamarisks 
shoot, up abnormally to two, three, or even four times their usual height, 
in a vigorous and often successful attempt to keep their heads above the 
dunes. In the far larger areas of little or no sand the dead tamarisks 
and reeds show nothing of suoh tall slender growth, but tend, on the 
contrary, to become short and stunted. The widespread death in the 
zone of vegetation seems to be to the smaller streams what the dead 
channels in the sand are to the larger — an expression of gradual de- 
siccation. 

The most unexpected and perhaps the most significant oharaoteristio 
of the typioal river is its anoient towns. Thirteen of the seventeen 
larger rivers have on their lower oourses the ruins of towns dating 
usually from the Buddhist era, a thousand or more years ago. On six 
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of the thirteen riven the rains appear to be of only one age; on live* 
the Dumuko, Nija, Cherohen, Vosh Sheri, and Miron* of two ages; 
and on the Chira and Endere rivers, of three ages. In general, the 
older ruins are the larger, and lie farther down-stream. Also, on the 
whole the ancient towns were larger than their modern successors, this 
being notably true of Yartung&z, Endere, Cherohen, Vosh Sheri, and 
Miron. And lastly, with the exception of old Cherohen and Charklik* 
and possibly of Karo Dong at the end of the Kenya river, which I 
have not visited, the older ruins ore situated so far out in the desert, 
or upon rivers so small or so saline, that it would be impossible again 
to locate towns of equal size in the some plaoes, unless a far better 
system of irrigation were introduced. 

A brief description of the ruins of Kiya, Endere, Vosh Sheri, and 
Miran will give a fair idea of the whole. Modem Niya is a town of 
about three thousand people, looated on the southern edge of the sone 
of vegetation 00 miles east-north-east of Keriya. The town, like all 
those east of Keriya, is young, having been founded iu the early part 
of the nineteenth oentury ; but though it has been fairly prosperous, 
decay has already begun. During part of the season of irrigation the 
water does not ooroo direct from the mountains, but from springs a few 
miles above the town. Accordingly it is slightly saline, so that the 
fields farthest down-stream are gradually becoming unfit for culti- 
vation, and are being abandoned a few every year. The cultivated 
area, according to Stein's map, amounts to 24 square miles, including 
large lacuna. Below Niya the river-bed is almost dry, but water 
Beeps in from springs until a good-sized stream is formed, only to dis- 
appear again in the course of 20 to 2b miles. Forty miles from Niya, 
however, at Imam Jafir Sadik, the most famous shrine in Central Asia, 
the stream onoe more appears, but soon sinks into the earth again for 
the fourth and last time. In its lower course the river becomes so 
Baline that permanent cultivation of the land along its banks is impos- 
sible. Even if there were no such town os Niya, the water, exoept 
during the flood season, would still be saline here at the river’s end, 
and fields would beoome unfit for use after a short period of irrigation. 

Fifty-five miles below Niya, and 4 miles below the present flood 
limit of the river, one comes npon the first ruins — ancient houses 
hidden* among large tamarisk mounds, poplars, and sand. They belong 
to the Buddhist epooh, and have been described in part by Stein. I 
counted over a hundred houses extending northward for nearly 14 
miles. There must be many more still to be discovered, for we found 
a number which were new to the guides, and one can walk within 
100 feet of a house and not see it among the tamarisk mounds and 
sand. There must, too, be many houses buried under the latter, so 
that the total pretty surely amounts to several hundred. In view of 
the number of houses and of the large area— about 28 square ™l«t — 
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apparently under cultivation — which in Chinese Turkestan always 
means under irrigation — the town can scarcely have been smaller than 
modern Niya, and must have demanded as abundant a water-supply. 

At the northern end of the old town, and overlapping it for about 
2 miles, there are traoes of a still older ruin. No houses or walls remain, 
only thiokly strewn pottery, bones, and slag, the pottery being of a 
cruder type than that of the later ruins, and broken into finer fragments. 
The farthest outlier of this town, so far as 1 could discover, lies at a 
distance of 24 miles from the present end of the river. Nothing is 
known of its history, and there is nothing by whioh to date it. It may 
represent an earlier epoch than the ruined houses, or it may merely 
represent the part of a single long-lived town whioh was 'first 
abandoned. 

In either oase the question arises whether with the present water- 
supply, whioh is completely utilized and is very slightly Baline at Niya, 
it would be possible for an equally large and permanent town to grow 
up at a distance of from 55 to 70 mileB out into the desert, and from 
5 to 20 miles beyond the flood limit of to-day. Even if there were 
no suoh town as modern Niya, it appears to be impossible. In the 
first place, if the water at the shrine of Imam Jafir Sadik is to-day 
too saline to allow of permanent cultivation, it would pretty surely 
be as bad or worse farther downstream. A dense population and 
prolonged intensive culture Buch as the ruins indicate would hardly be 
possible. In the second place, it is very doubtful whether the Niya 
river would reach the lower ruins even if none of the water were 
diverted for irrigation. A hundred years ago there were no inhabitants 
along tho Niya river, or, at most, only a few shepherds. The river ran 
freely as far aB it would. In tho upper ruins the old channel is still 
visible, and the poplurs and tamarisks are only beginning to die. 
Among the main ruins, however, and still more among the lower ones, 
tho vegetation has been dead hundreds of years, so long that even in 
this dry climate the poplurs are reduced to mere naked trunks, and the 
tamarisks havo either died or grown into mounds 20 to 30 feet high. 
To put the matter in auother way, if tho Niya river was as largo a 
hundred years ago as it was at the time of the ruinB, it ought at the 
lator epoch to have flowed not only to tho ruins, but well on past the 
most remote of them. Vigorous vegetation ought to have accompanied 
it to a point at least 30 miles beyond the present end of the river — that 
is, 5 or 0 mileB beyond the most remote ruins. Bat, as we have already 
seen, most of the vegetation among the ruins baB been deprived of 
water for much more than one hundred years, and that at the outer 
limit has not ouly died and dried to tinder, but has beeu blown away 
by the wind so that only the Btumps remain, out off level with the soil. 

The weight of the evidence of dead vegetation appears even stronger 
when the ruins of Niya are compared with those of old Dumuka between 
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('hir* and Kenya. In the early part of the niueUenth century the 
water-supply of Dumuka gradually diminished, until about 1840 it 
beoame so scanty that all the inhabitants moved at onoe to the present 
Bite, 8 or 10 miles farther up-stream. Modern Niya was settled before 
this, bat as the town grew slowly, it is safe to say that the diversion of 
the Niya river for irrigation did not take place on a large scale till 
about the time of the abandonment of old Dumuka. Since that time no 
surface water has reaehed the old site of the latter, but its vegetation is 
still fresh and vigorous. If an abundant water-supply was out off from 
old Niya at most only twenty or thirty years earlier, it is hard to see 
why the vegetation should show little or uo sign of death in the one 
case, at Dumuka, and should be completely dead and decayed iu the 
other. It is not probable that the Niya rivei re tohed the main ruins a 
hundred years ago before the founding of th< modem town, or that it 
would do so now if it were not used foi irrigation. That a river of the 
present size could not only reaoh the ruins, but irrigate an area as large 
as that now under cultivation is still more improbable. If, however, the 
climate of antiquity was colder, so that evaporation was less, or moister, 
so that the rainfall was greater, and if the river was correspondingly 
larger, not onljr would this be possible, but the difficulty from salinity 
would disappear. 

The Eudere river, t><> to 70 luilos wist or the Niya, though largei, 
has no proper oasis. At its lower end, eight oi tun shepherds have 
cultivated a little laud during the past thirty }oars; but the river is too 
saline to admit of porinunent irrigation. The shepherds say that even 
bosh land can only be cultivated once in throe years, and any attempt at 
prolonged oultivation would be futile. Nevertheless, the river has on its 
right side — first, the ruins of a large Ituddhist town of early date ; second, 
of an almost equally large town of later Buddhist timos j and thiid, ot 
a small Mohammedan village; while on the loft or west sido it onoe 
supported a Buddhist hamlet and a fair-sized Mohammedan village. 
The two larger Buddhist sites resemble those of Niya in relative age and 
location, but are of greater sire and more separated, and the oldor town 
appears to have been the more populous. The larger Mohammedan 
village, a walled enclosure within which the houses are still standing, 
is much smaller than either Buddhist site, its houses numbering 160. 
Like the Buddhist towns on the lower Nija and Chin rivers, and the 
late Mohammedan sites of old Ponak and Dumuka, it appears to have 
been abandoned deliberately and of set purpose, for the houses and 
walls were left intact, and everything of value was carried away. Dis- 
regarding the two smaller sites, we thus have on the Endere river the 
ruins of three towns of different ages, which grew up one after the 
other, the later town in each case being smaller than its predecessor. 
To-day there is water enough to support a large town, but it cannot be 
used because of the salt. The uppermoet ruins lie only 12 to 16 miles 
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farther up-stream than the present shepherd hamlet, and the lowermost 
lie quite as far down-stream. Even if the difficulty due to the entrench- 
ment of the river to a depth of 20 or 80 feet could he overcome, and the 
water oould again he brought to the ancient sites, it would he too saline 
to support such large and permanent towns. If, however* the water- 
supply was once enough greater so that surface water reached the lower 
parts of the river three or four months each year instead of only one, 
the difficulty would be largely obviated, and the conditions weald be 
like those of modem Niya, the fields would gradually become saline, 
but it would be many years before they wonld have to be abandoned* 
On any other supposition the location of the towns and their successive 
abandonment seem inexplicable. 

Still further to the east, 200 miles from Endere, the Yash Sheri 
river rushes swiftly down from the mountains, and, after losing most 
of its volume in the Piedmont gravels, supports the thirty people of 
Vash Sheri. Daring the months of June, July, and August, Hie melt- 
ing snow on the mountains — 90 to 40 miles away — increases the river's 
volume enormously. Hearing of this large amount of water wasted 
among reed-beds, a considerable number of people have oome to Yash 
Sheri during the thirty years since it was settled, but moet have gone 
away after a year or two. In summer they had more than enough 
water for their fields, but during the planting season of April and May 
the supply often ran Bhort. Under the present conditions of olimate 
and irrigation, a population of thirty or forty is all that the river can 
support. Vet in ancient times the number of people must have been 
many times as great. Formerly, the river followed a more westerly 
course. At the end of the old ohannel, and at the same distanoe as the 
modern hamlet from the mountains, the ruins of a Buddhist town oover 
no area at least 2£ miles long by 1 wide. Here, as at Niya, the rains 
consist of two parts. The older village covered the whole area. Its 
houses have completely disappeared ; but if it were settled as densely 
as the abundant pottery indicates, or as densely as the modem villages, 
its population must have numbered five hundred or more. The later 
village, or the later part of the original village, as the oase may be, 
oooupied only the upper portions of the mins. Traoes, sometimes very 
faint, of sixteen houses oan be seen, and some must certainly have dis- 
appeared or esoaped notioe. It is safe to say that near the time of its 
abandonment the village must have had a population of a hundred 
souls — three times as many as the present hamlet — and that earlier it 
must have had far more : so large a number of people oould not be 
supported to-day without a radioal change in the system of irrigation. 
Fortunately, the river ohanged to its new course as soon as the abandon- 
ment of the village allowed the rude dam of small boulders at the 
head of the old ohannel to fall into deoay. Aooordingly, the irrigation 
works have not been subjected to the destructive influence of floods, 
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aud ere •till almost intact. The difficulty of keeping Ike river in Its 
old bed may have been the immediate cause of the ab a ndo n me nt el i§^ 
village, but it bad nothing to do with the sufficiency of the erater-eagftar 
of the pest as compared with that of the present. The latter depends 
upon the character and width of the river-bed, which are essentially 
the same in both oases, the old channel being the wider, if anything, 
and upon the natnre of the irrigation eystom, which, again, was gp*» 
oisely the seme in the past as it is to-day. Than, as now, the in* 
numerable minor channels into whfch the river divides were simply 
dammed with behks of gravel dug up Stoee at hand. This all the water 
was gathered in a singlo larger channel on one side of the mile*wide 
flood-plain, and was led off into oenals, mere ditches dag In gravel or 
sandy clay, as the oaee might be. It the river should egein be turned 
into the old canals, the available supply of water at the mine Would 
apparently be essentially the same as that at the village to-day. 

A hundred miles east of Vash Sheri the Miran or Miyan river rises 
in typical fashion in the main snowy range of K wen Lua, breaks through 
the front range in a deep gorge, traverses the Piedmont gravels in a 
terraced trench, and disappears during muoh of the year in a broad 
gravel flood-plain. Geographically Miran oloeely resembles Vesh Sheri, 
and the reasoning applied to the latter holds good with increased 
emphasis for the former Arohoologically Miran is more important, 
for the ruins are not only far larger, but a new type of architecture 
is developed, the ohief structures being elevated 10 or 20 feet on solid 
pedestals of sun-dried bricks. At present Miran is not permanently 
inhabited, though the fisherfdk of Abdal, on Lob Nor, 20 miles to the 
north, oome in summer to cultivate the reedy fields, and, by using all 
the water available in spring, raise grain for about fifteen families. 
The fields oan only be cultivated onoe in three years, for in a single 
season of irrigation a oake of olay 2 or 3 inches thiok is deposited, a 
cake so stiff that crops cannot grow in it till it has been softened by two 
yean of nun and rain. The natives think that the day is gathered after 
the river begins to spread over the huge gravel flood-plain, 10 miles 
long and 1 or 2 wide. In reality the river is charged with fine day 
when it leaves the mountains, where it is said to be equel to the river 
which supports the large village of Oharklik. On reaching the flood- 
plain the water rapidly into the coarse gravel, but ee the current 
is swift, the fins day is all borne along, until at Miran the river is 
literally a stream of mud. 

Andently, conditions must have been far different. The old 
Buddhist Miran waa neither a hamlet, such as to-day might be located 
here, nor a village like old Vash Sheri, but a large and important town* 
It covered tub of at leest 5 square miles, all of which, judging from 
the oanala and pottery, and still more from the number and location of 
public and religious str uct u r a l , must have been thickly populated. Tim 
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houses being made of olay apparently, have disappeared, with two 
exceptions. Thirteen other struotnres remain, of which one is a fort, 
400 feet square; one a lamasery, the outer walls of which are adorned 
with olay reliefs of Buddha ; two are stupas, or shrines ; and the other 
nine are solid rectangular masses of sun-dried brick, oapped in most oases 
by the walls of what may, perhaps, have been monastic dwellings or 
Buddhist temples. These establishments appear to have been kept up 
after the rest of the town had beoome depopulated, or o|ee were re- 
oooupied after a period of abandonment, during whioh the fort fell into 
ruin, as is suggested by the flimsy repairs superposed upon the solid 
older structure. 

Ancient Miran, in its prime, must have required a water-supply 
almost scores of times as large as that now available. It is reasonable 
to suppose that, being the most important place for hundreds of miles 
both from a religious and a military point of view, Miran had an irriga- 
tion system as good as the country afforded. The water at first came 
from an old river-ohannel east of ths town, and later, apparently, from 
the present channel on the west. The dams and canals are preserved 
just as at Yaah Sheri, and do not differ from those of to-day. The main 
older dam is composed of tamarisks and small boulders thrown loosely 
together ; and there is said to be another, whioh I oould not find, com- 
posed of boulders alone. The oanals are either simple ditches, or are 
raised a few feet on banks ; but in every oase the material is that whioh 
happened to lie oIobo at hand. On the upper Miran river there are no 
inhabitants, and no opportunity for the diversion of part of the water. 
The present supply, sufficient for fifteen or twenty families, is all that 
the river is capable of furnishing under the system of irrigation whioh 
prevails now, and prevailed in Buddhist times a millennium or more 
ago. If, however, the rainfall were increased, say, a third, the amount 
of water reaohing Miran would be multiplied vastly. Being oonfined 
to a single ohannel, the water would suffer scarcely more loss from 
evaporation and from sinking into the ground than it now doeA and all 
the extra supply would be available at Miran. The difficulty from the 
exoessive amount of sediment would vanish, for though the absolute 
quantity might oonoeivably be more than now, it would be diluted with 
a far greater amount of water, and spread over a much larger area. The 
hard oake would be reduced from 2 or 3 inches to perhaps a quarter of 
an inoh, nut enough to interfere with cultivation. Miran, even more 
than the other ruins, seems to verify the hypothesis of a change of 
climate during the historio era. 

The ruins of Miran, Vash Sheri, Endere, and. Niya are typical of 
many others. Charklik and Cherohen belong to the same class as 
Miran and Vash Sheri, the old towns having been located at nearly 
the same plaoe ae the new, and having covered a larger area. This 
is especially the oaae at Cherbhen, where Lellik, the southern and 
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apparently older ancient ate, covered an m ttne time* as large ee 
tie Merit** Iowa, and the northern later rite may have beam ae large* 
Neither Charklik nor Cherohen la ooadarive, however, for the rise 
of the mine at the former oaamot be determined, aad the whole 
water-supply at the latter ia not new utilised. YarUmgas rseambiee 
Bndeie, bat the river ia much mere saline, Accordingly, an might 
be expected, the raiaa are eld and rather email, and lie at the hlgheet 
poeeible point, like moat of the modem oases. The remaining twin* 
lying went of Niya, belong to the aame type ee the latter* Bewak, 
Dandan-UiUk, and Uann Tetti were saoceseive towns on what appear* 
to hare been the ancient extension of the Ohira river, aided mm or 
leer by the smaller streams to the east The pottery-strewn rite ef 
Laohinata liee beyond the end of the Qulakhma river; the Buddhist 
ruins of Payet Beg and Khadalnok and the rooently abandoned towns 
of old Dumuka and old Ponak indicate the former greater length of the 
Domuka and Ponak rivers, and an unnamed site in the eand shows 
that the Karakir stream once extended 16 miles beyond its present 
limit. 

On the northern border of the Tarim basin there is lees opportunity 
for the occurrence of ruins of the kind deeoribed above, for must of the 
streams are either very small, or else, uniting in the highlands, issue 
from behind the mountains as largo rivers which join the Tarim, and 
will bo considered later. At Ying-pen, however, north-west of Lop- Nor, 
the ruins of a small fort and village described by Hedin are now water- 
less. I followed the old canal northward tor over 3 miles to its head, 
and found that it was a simple ditch with two small ponds or reservoirs, 
into which the water was turned from the little Shindi brook, the 
largest stream in the Kuruk Tagh, or M Dry mountains.” To-day no 
water reaches the ruins during the greater part of the year, and the 
place cannot be inhabited, yet formerly the water-supply sufficed to 
support a small village. 

Sinfilar inft**""** of anoient towns located where there is now no 
sufficient water-supply are deeoribed by Stein as far west as Kashgar ; 
and I found others as far north ae the depression of Turiaa. 
Eastward beyond the end of Lob Nor, on the course which the united 
Bulnndsir and Tan-ho rivers once followed on their way to the lake, 
two Other ruined sites of the same sort are described by the natives. 
The Chinees of Dung Khan (tie Chan), higher up on the Tan Ho, say 
that the ruins were abandoned by their anoeston long ago because the 
water of the rivers would no longer reaoh them. 

In the oaae of the riven of the Tarim system, the evidence of desio- 
oation is lees dear than among those of the withering type, for the 
stxeems are so large that they still support extensive oases and termi- 
nate at a fixed point in Lob Nor. Still, the increasing salinity of the 
lower Tarim, and the decreasing site of the terminal lake, seem to show 
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that the riven of this group, like those of the other, have suffered 
die location. The region along the lower Tarim or Yarkand riter for 
400 miles, and along its parallel tributary, the Konohe, for 250 miles 
above the mouth of the united streams in Lob Nor, is to*dey practically 
uninhabited. The scattered little settlement of Tikkenlik is the only 
real village, and almost the only plaoe where agriculture of any sort is 
practised ; and even its five hundred inhabitants oould not subsist, so 
they say, if it were not for their flooks and for the fish whioh they eat 
in summer with young reeds and rushes. The great difficulty is salinity 
in both soil and water. Indian oorn, one of the great staples of Chinese 
Turkestan, will scarcely grow at all, and is replaced by millet. Wheat 
fares better, but only the first year. If a field is cultivated several 
years in succession, the orops rapidly dwindle just as at Endere and 
Yartung&z. 

The same difficulty prevails ull along the lower course of the Tarim 
and Konohe rivers, and several rooont attempts of the Chinese to found 
towns have proved abortive. At>out 1889 some colonists Bottled at 
Jan Kul, 30 miles west-north- weBt of Tikkenlik, on the Tarim. Next 
year the population increased to over 2000, and Jan Kul, as the people 
say, “ beoame a town ; ” that is, a bazaar was established, and an 
“amhan,” or local governor, was installed. But the fields quickly 
lieoame saline, and after two years, in 1892 , the plaoe was abandoned, 
most of the Bottlers returning whence they came. Meanwhile, however, 
in 1891 , about 1000 people had come from Turfan to Dural, 8 miles 
south of Tikkenlik, and had begun to raise wheat. Aooordingly a large 
fort was built there, and in 1893 the atnban of Jan Kul was removed to 
Dural, whioh in turn “ beoame a town.' 1 For three years the population 
increased, but by 1897 the soil had become so salt and the orops so poor 
that thu colonists began to move away. In 1898 over 2000 rebellious 
Dungans or Mohammedan Chinese were induced, or forced, to oome 
from Shi-ning, 800 miles to the eaBt, and settle at Dural, but the land 
and water were so bad that in 1900 they migrated 90 miles north-west 
to Karakuxn, on the Konohe, another site whioh had just been opened. 
Thereupon, in 1901 , tho ambun was retnoved to Karakum, and iu 1904 
the last of the people of Dural came to Tikkenlik. Karakum beoame 
even larger than its predecessor, and from 1901 to 1903 had a population 
of nearly 5000 , but the salt was as bad as elsewhere, and in 1904 it too 
wbb abandoned, though the ambaa and forty or fifty people atill remain. 
Jan Kul, Dural, Karakum, and Tikkenlik represent four abortive 
attempts during sixteen years to utilise the water of the lower Tarim 
and Konohe rivers for irrigation. Tikkenlik, being but three or four 
years old, still survives, but its people are moving away or else are 
abandoning agriculture end betaking themselves to sheep-raising and 
fishing, the means of livelihood of the former hamlet before the attempt 
to establish a town. 
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Turning now to the port, wo And • wholly different ntato of ate fan. 
In Buddhiat tinn tho Tarim and Konehe rbin warn daffso S ad aaat- 
watd in whole or in port be t we en Karaknm and TUtbaalik, ewd iawnd 
to the audant mine of Lakm, ffieaevaeed hy Bedin. In ipjnnhhrg 
Lnlna from the north-east, end in leering toward the north-merit I 
rede SI miles eeofa wajr throegh a region where h oo poe, pottery, and 
other evidence* of human ooonpation ehow that tho white area wee 
ono* thioUjr nettled by an agrttnltnnd population. Farther wort, on 
again entering the breed son* «f dead vegetation which aoeeatyanlae 
the old river •courses, 1 found pottery, head*, slag, and bite at iron, 
for a distance of nearly 40 mOea, and then wee n little ancient 
pottery in a atrip of dead vegetation between two arms of the Konobe 
only 26 mile# eaet of Tikkenlik. It looks a, though in anoieat timee 
an area 100 milee eaet and west, by 10 or l.» miles north and south, 
wee thickly dotted with villages irrigated by the Tarim and Konohe 
rivers. Even if the p r es e nt water-supply would auffiae for so large 
an area, a densely populated, flonriehing district like the Lnlan of 
history would be impossible beoauee of the water's salinity. Hare, as 
in ao many other oaaes, tbe phenomena are easily explicable if the 
rivers have decreased in nice. 

The lake of Lob Nor agrees with the rivers, for it ahowa sign* of 
having been larger at ne very distant date. In this artiole it is not 
possible to ooneidar the controverted history of the “ Orest Salt Lake,” 
ss the ancient Chinese called it It must suffice to say that in travailing 
around it, and oroaaing the unexplored salt desert at its eastern end, 
the proeeooe of five, or possibly six, old shore-lines at altitudes of from 
12 to 600 foot above the present level, and of a thiok series of lacustrine 
deposits, indicates that the lake has passed through a succession of 
epochs of expansion and contraction corresponding to those of tho 
lake of Staten in Eastern Persia, and leas olosely of Great Salt lake 
in North America, and to the epochs of the Giaeial Period all over the 
world. The freshness of the dry lake-bed and bluffs, the distribution 
of vegetation, the presence of en nnoient road, now unused and unknown, 
which makes a long detour around a bay of the old lake-bed instead of 
oraamng it aa tits modern road does, and the well-known foot that 
the present lake or swamp has diminished in alee during the past 
oeatury, seem to indioate that the last notable expansion of tho lake 
took place, or at least had not yet p ame d away, when historio man 
oooapiad the surrounding region. 

The riven which wither in the desert, together with those whioh 
join the Tarim and terminate in Lob Nor, drain most of the mountains 
■round the Tarim basin, but there is one part so extremely dry that 
then aw p ra ctically no naming s tr ea m s whatever, only n few eos H a w l 
friega, mostly aelA This inhospitable district, as large as Gnat 
Britain, lies between Lob Nor on tbe sooth, Begmah Knl on tea 
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west, end Turfan on the north, end stretches eastward 400 or 500 
Billie toward the desert of Gobi* It is s desolate region of naked 
mountains half buried in plains of gravel, and is well named the 
“Dry mountains” (“Kurnk Tagh”) on the south, and the “Deser t 
mountains w ( M Ohol Tagh* 1 ) on the north. It is so little known that 
the best I can do is to quote what was said by my guide, a remark- 
ably intelligent camel-hunter of Kussil Singer, the only inhabited 
pl ac e , who knows every spring and mountain for 100 miles in every 
direction, I asked him whether there was more or less water now 
than in the past, or just the same. In reply he told of the drought 
during the last four or five years whioh every one speaks of, and then 
went on, “And long, long ego, in the days of whioh neither my 
grandfathers nor their grandfathers ever heard, there must have been 
mudh more water* In the high mountains there are many places 
where little stone shepherd’s houses, with the roofs all fallen in, stand 
in valleys where nobody has ever known of there being any water. 
The nearest water is sometimes 5 or 10 miles away. Surely no one 
would have bnilt houses and kopt flocks and herds in those places 
unless there had been water. TTow many snob houses have I seen 9 
Ob, many ; I never oonnted, but the mountains are full of them. In 
other plaoes, away from the higher mountains, one ofton finds salty 
deposits and a few reeds where onoe there must have been springs, and 
on every side there are old paths ooming in where onoe the wild camels 
and antelopes used to oome regularly to drink. Now, as there is no 
water and only a very few reeds, scarcely two or three animals oome in 
a year. There were men here then, for near almost all of the dry 
springs there are old shelters of rooks and pieoes of tamarisk, just suoh 
as we make now when we lie in wait for game. I never talked to any 
one about this tafbre, and I do not know whether I am right, but I 
have seen these things when 1 have been hunting, and,” as the Turki 
idiom puts it, “ that is what I know in my stomach.” My own limited 
observation agrees with that of the camel -hunter. Moreover, I found 
traces of ancient roads and of villages where there is now no water, and 
the basin of the Turfan, near by to the north, is full of evidenoes of an 
historic decrease in the water-supply. 

The phenomena of rivers, large and small, of springs, lakes, ruins, 
and vegetation, all seem to point to a gradual desiccation of Chinese 
Turkestan for nearly 1500 miles east and west, and 500 north and 
south. The reoords of Antiquity indicate that the Caspian and Aral 
seas ware onoe more extensive than now, and presumably that the 
tributary rivers were much larger* Trtns o a s pia, Eastern Persia, and 
the neighbouring regions appear to have bean subjest to a dcriooation 
similar to that of Turkestan, and indicated by similar phenome n a* 
Thus all the more arid part of Asia, from the Caspian sea eastward 
for over 9500 miles, appears to have been subject to a nlhn i tl tt 
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oh»nge wh«r*by it hM been growing lew Mid taro IdMtsWe for A* 
last two or throe thomraod yawn. Saoh a ohMgn, OWbraolng Pmjfy 
IlalnchitUa, Afghanlitu, Buhmi Tukeetan, and dfotro Tnrkrotaa, 
and probably mi oven burger ana, end oonrort in g tb o ne a nd e of 
square mile* of habitable oonntry Into deaert, oaa hardly Ml to hM* 
bad aome effect upon human diatribntion aid history. In OhfMM 
Turkestan pert, at least, of Ills ancient towna described above appear to 
bare boon abandoned deliberately, jpeauinably beoeuae fte water-supply 
became limited. Movements of the same sort ore tonla^ taking piano (A 
a small aoalo all over iho arid parte of Aria; ae, tor example, to ft* 
oaaoe already oited of tho inhabitants pf Dumuka end after village* who 
moved in a body to a new location, or of tbe Dungans and people from 
Turfan, who wandered bore and there along the lower Tarim* In 1904* 
500 Koeeaok nomads, with their flocks and bento came to Lob Nor, end 
would have settled among the reeds of the lower Cberehen river if 
Chinese soldiers had not driven them out with hloodfted. The nomads 
bad come from the Altai mountains, where pasture had beoome too 
scanty either because of increasing drought or increasing population, 
or more probably both Kuoh movements ouly need to be magnified to 
cause invasions like those of the Dark Ages. That they were magnified 
in Turkestan when the Uuddhist towns were abandoned appears highly 
probable. The abandonment took plaoe in the early centuries of the 
Christian era, and for most of the time from that day to this the 
whole country from Kenya eastward for 600 miles, almost to China 
Froper, remained practically uninhabited, even more so than to-day 
Not only the inhabitants of the towna disappeared, but also the shep- 
herd tribes among the mountains, who, judging from names, traditions, 
and anoient roads and dwellings, were formerly numerous, and who 
would tool the pinch of aridity more quickly and keenly than the towns- 
people. Part of the population may have been killed in war, or have 
died in the epidemics which rage when a country is over-popfilated, bnt 
the rest must have migrated. If, though only in bands of a few 
thousands, they invsded regions already well populated, where the means 
of livelihood were growing leas because of desicoation, distress and wars 
would ensue, and tbe only relief would lie in further and greater migra- 
tions, And thus, all Central Asia being under the same ever-increasing 
stress, a succession of diy years, or a obange snob as has taken plaoe in 
Hiinese Turkeetan since 1000 from an increasing to a decreasing 
quantity of water in the riven, might cause migrations equal to the 
greatest recorded in history. 
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JOURNEYS IN NORTHERN NIGERIA. 

Bj HANS VTBOHBR, IU, 

Vos a very long tine the Niger end its tributaries successfully with- 
stood all attempts at disoovery at the hands of European geographers ; 
individuals and whole expeditions alike were killed or turned hack time 
after time hy the climate or hostile native tribes, and many lives were 
paid for the ultimate disoovery of that river system. "The student of 
geography who travels along the Niger or the Benue, marking his day's 
journey on a fairly aoourate map, cannot but feel that he is treading on 
sacred ground. The great struggle for the clearing up of the .river- 
system, and the suluequent oontest for possession of the country which 
led to the division on the map as we now know it, form an interesting 
ohapter in the history of European enterprise in Africa. 

The traveller in the Benue valley is strnok with the enormous variety 
of the apparently wholly different tribes that he finds settled on both sides 
of the river. Fulanis, Beriberis, Ilausas, Jikums, and endless pagan tribes, 
all are crowded together along the river valley. The great river, with 
the hill rangea running parallel on both sides, formed a natural barrier 
to the movement of nations, thrown from their original abode in the 
oentral Sudan by the incoming hosts from the north-east, or the tribes 
fleeing from some mighty neighbour or a raiding chief. Thus it is that 
we cannot trace local history of the tribes connected in the Benue 
valley to any extent. We know, however, that the mild-looking Jikuins 
once warred successfully with Kano and Bornu, and received tribute 
from all the countries around in the old oapital Kororofa, a little south 
nf the river, and that the empires of Bornu and Sokoto in turn laigd} 
influenced the composition of tribes along tbe Benue. The sultans of 
Bornu periodically raided the countries to tbo west of Chad, driving 
down the Jtribes living along the borders of their empire. These would 
move down to the hills, driving off in their turn the people already there. 
So we have along the river nearly evory tribe claiming to have oome 
down from the north— snob as the Ankwes, the Montoils, the Yergums, 
the Buriuawas, the .Temuris, and the Bashamas Besides these, the 
word Benlteri, joined on to a looal name, denotes a settlement of Beri- 
lteris, or Kanuiis, who have oome down quite lately from Bornu, and 
whose fathers or grandfathers still spoke the Kanuri language. 

Of the Fulanis on the river, we know that in the time of Bello Emir 
of Sokoto Modi Mohammad, a Fulani of the Kiri tribe oame down into 
the valley with his fanatic horsemen to wage the Jehad against the 
pagans. lie had a banner from the great Bello, tbe son of Othm&n dan 
Fodio, and was the brother of Bnbaero, the chief of Gombe. He defeated 
the heathen Jemuri, and on the site of their ancient settlement built 
his own town, which he oalled Mnri. Tiara mama, who received the 
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Ihyad party in 1 854, and Nya, the friend of Mieon, were both ancoeiflon 
of this Modi Mohammad. After the conquest of Kona these Mania 
crossed the river and eettled at Jalingo, where the pres e nt Emir JIaman 
Mafendi now lives. Before this some of them had settled along the 
*Devabba river; bat, broadly speaking, the Benue forms the southern 
Merit of Mohammedan inflnenoe. These Fnlanis had for a long time 
worried the Jikvms, and at last, oompelling them to abandon their 
oapital Kororofa, had broken their power. 

Quite different from these Fnlanis are those cattle-breeding nomads, 
who are frequently met with along the Benue. They have never 
appeared as warriors, but as peaceful cowherds ; ooming from no one 
knows where, they passed in and out amongst the native tribes, going 
where they thought they would find good pasture for their cattle, in- 
offensive and unmolested. They did not mix with the people of the 
lend as did their Mohammedan oousine, and thus they preserved their 
light skin and their Asiatic features. They never l>ecame Mohammedans. 
Since Andrde Brae, in 1097, encountered his Fnlanis 100 miles from 
Timbuktu, tbe origin of this strange tribe bas ever pussled tbe European. 
Successively they were oonneoted with Egypt, Oarthage, Moroooo, the 
Qauoasue, and Persia. 

There are several routes from the Benue to the northern territory. 
The more important of these are: the one leaving at Loko, and passing 
through Keffi to Zaria and Kano ; another from Ibi to Banchi ; anil a 
third from Tola to Bornu. It was by thiB middle one that I left tbe 
Benue valley for the north. The first important place that I arrived at 
in 1904 was Wase. This pretty walled town is situated on a ridge, and 
oloae behind it stands an enormous basalt rook, evidently tbe denuded 
stump of an anoient voloano. In shape and aspeot that mighty block 
resembles tbe famoua Bear Lodge in tbe Black Hills of Dakota. On its 
top thousands of birds find a resting-place, and their deposits in tbe dry 
season give it a look of a snow-covered mountain summit. Being almost 
inaccessible, it lias given rise to many weird legends, whioh the Wase 
host retails with mnoh relish to tbe new-comer. The natives oall tbe 
rook Goran Dnsan, i.e, the Kolanut-stone, measuring over 1000 feet from 
the base ; it is visible for miles, and known to every traveller in the 
oountry, and from it the loo&l ohief takes its name of Sarikin-dutsi, the 
Rook King. To the westward, at a distance of a little over 10 miles, 
the ragged hills of the Murohieon range present a beautiful sight. The 
W ase river flows through the interveniug plain; along its banks 
stretches of green pasture vary with cultivated fields, and great herds of 
cattle grazing everywhere give the whole an extremely pleasing aspect. 
The town, with its well-built houses now in ruinB, its date palms and 
crenelated wall, has seen better days, and the looal history is typical of 
the fitful political changes that kept the oountry in a perpetual 
state of unrest, making it a difficult field for peaceful administration. 
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With foe advent of a Western government, a step was fat to ell foeee 
loioat enterprises, bat no power on earth could ftitli this wa foiug 
mass into neon shape 'in a moment The pagan far some time to efam 
would look with hatred and suapleloii at the Fvkloai ohief* and til 
latter would find It dUfcralt to eee the native Kafl* anything site 
but hia rlghtfhl prim It moot eoi pr i ee any mm when the Nrtljp 
amongst the bills, forgetting that ell things hare chaaytd, lste fytm 
arrow at foe pees teg caravan from sheet foroe or habit Tim men wfa 
got foe last knoek not unnaturally longs to be able to Ut book. 

Originally there wee a foirly large aettlement of Jikeowo* the fool 
of Ware rook. Then when Yekobe bed befit Bouobitown tefoe north 
and had beoome powerful, hia foUoweve eame south andeeaquseed foe 
oonntry towards Mnri and to the Beene, driving away the Jtkttms, mad 
oansing foe native pagan tribee to take xefage in foe Mile. After foe 
fashion of foe Folauis, Yakobe gave Waoe to one of Ms ohief slaves. 
This giving away of large newly conquered diatriets had its obvions 
advantages, for foe province was ensured against falling book; foe 
poemesion of large lands atimnlatad foe servants of the ohief* while it 
provided the neoaamry food and material for the upkeep of the army ; 
moreover, foe slave leaders ware kept away at a safe distance from foe 
court* Similar to our old feudal barons, they bald the land fan foe 
king, to whom they paid an annual tribute, and bad to keep tip an 
army always ready to start at the command of the king. 

In connection with the present dilapidated state of foe town and 
the proverbially bad oharaoter of foe Wase people, an old slave of the 
late Emir of Sokoto told me foe following tale : “ When foe Emin-el- 
Mnsselmi sent his messengers ronnd to all the various towns of foe 
provinces, one of them arrived one evening at the town gate of Wase 
jest as foe sun went down beyond foe blue hills of the west, and Salla 
was called from foe mosques. In those days the town was crowded 
with people. The women wore beautiful silver braoeleto and rich 
clothes, even the poorest of foe men had his hone, and as to the hones 
and cattle of foe dhief and his slaves they oonld not lie counted. There 
was no lack of gnin and fruit of every kind. All was abundanoe and 
happiness. The drums and danoes were kept going until the town 
woke up in the morning. Then foe king and foe ohief men sent for 
the Bokoto messenger, and gave him one bowl full of oorn ; that was 
their contribution to the mosque at Sokoto. There on that small hill 
north of foe town the man from Sokoto stood. He was a holy man, 
and he eursed foe town, and he cursed foe men in it. From that day 
the Wase men eat without ever stilling their hunger, foe sun dries 
up their seed* and foe rain beats down their houses, and where will 
you ever see a well-fed horse or a beautiful woman in Wase town 
to-day?” 

When foe horsemen 


from Beuohi originally came down, they found 
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living alongside of the Jiknms the pagan tribe of the Yergums. These 
people now lire io the mountains of the Murchison range just opposite 
Win, end in the plain between the Wase river and the MUg, The 
Tergnma eay that they did not take to the mountains till they were 
driven there, and that originally they also 'had come down Atom the 
north. As far as I oan judge, after a stay with them of only a few 
months, I believe, from *their features and their language, that they 
belong to the same stock as their neighbours the Montoil, the Ankwes, 
the Angoss, the Burmawa, and the Gatali, all found along the hills 
nmning parallel to the river. Most of these tribes are still cannibals, 
but nowhere did 1 find that this was connected with any religious 
ceremony. As an old Montoil ohief informed me, man's flesh Is eaten 
because “ it is extremely tasty, far sweeter than goat or sheep.” Tear 
of the various spirits and their propitiation seem to constitute their 
religion. Under 14 Nan," the Yergums understand what the Bed Indians 
call the great spirit. The biasing of the sun, the downpouring of rain, 
are his manifestations ; he speaks in the thunder and in the howling of 
the wind. The idea of transmigration of the soul is not unknown to 
them. Accidentally one day I overheard a Yergum boy who had joined 
my boys as a donkey driver, saying, while looking at his tired ass, 
“ May Nan never turn me into a donkey. I would rather beoome a 
dog than a jackass." Any one who deals with these pagans, and sees 
them in a natural state and not frightened, will notioe that as a rule 
they strictly adhere to the truth. This being very unusual amongst 
the natives whioh I had seen before, I asked a young Yergum, who 
told me that no men with any sense ever willingly told an untruth. 
Though this characteristic is not unoommon amongst primitive Taoes, 
it shows how much these pagan tribes have kept to themselves, for no 
one who has visited the Benue will assert that the native there would 
easily forget himself so far as to give a straight answer to a straight 
question. As regards the dress, the Yergums have simple tastes. The 
men wear a skin round the loins; the women a few bunches of fresh 
leaves stuck into a narrow belt, carried in front by the married women, 
and behind by the girls. 

Around and behind the Yergnmson the various hilltops are scattered 
other tribes, such as the Talus, the P4s, and the Gasmna. While visit- 
ing the latter, I found right up to the mountain oreat regular terraces, 
skilfully built of large granite boulders, and in several places where 
the path led over the steep rooks, regular steps had been out, similar 
to those an Alpine guide carves in the ice. It will require a good deal 
of careful study to fidl out who were the original inhabitants. There 
ere a number of natural oaves, but in none of these oould I find any 
signs of previous oooupation. 

Leaving Warn I followed the route through Bas h a r , a prettily 
situated end well-kept plaoe. The natives era good farmm *&d form 
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• dan community, allowing no strangers to nttti in At town. Hg> 
olahn to bn oomo from Bonn. 

The rand ton lends on to too north over too hill tenge to too Mffl 
plateau of Bnuhi. The oountryin nun wild end ragged, ihrwfof 
rolonnio notion ; too plateaus of iron sandstone an intotoooto d by deep 
enSono. The rood lends throng several of th ese, toot nt Duguti, whtoo 
wo bts n regular valley with a little river nod fertile Soldo on both 
aides. 

Further on the rand nt Toogolong, the village lies in a regular 
chasm. The sheer preopioee of rook which enoloee the Httle settle- 
ment have formed a natural and effective defence against all int r ude rs . 
The natives like informing one that they were never worried by the 
all-feared False is, who, indeed, moot have tnrueri hade for their horeee* 
sake at the eight of these rooks. It was also too oatnrai sad oofs 
position of their settlement which mode them in d e pen de nt from their 
ohief at Fall. They eay that originally they had oome down with the 
Fali people from Boren, and their features, as well ae their tribal 
marks, certainly seem to bear that out. I willingly ooneented to ton 
wish of the venerable old headman, who asked me if his people ocmld 
have their dance in the evening. 

The high olifibof the valley showed dearly in the bright moonlight, 
when the strains of a native band wore heard coming from an adjacent 
village. Through the long guinea-oorn stalks men and women oame 
out like so many shadows from the various dusters of huts. The sound 
of the fiddles and the rattling of a calabas h filled with pebbles oame 
ever nearer, till the band with many followers emerged from the dark 
fields to the open space, where a broad sandy river-bed formed a natural 
playground. A merry orowd had now gathered, obat taring and laugh- 
ing and thoroughly enjoying itself after the way of the African. The 
musiouuu, three etout men and a woman, played in thet typical way 
oommon to all primitive people, one fiddle leading with a slightly vary- 
ing wailing tune, when the second fiddle took up tiro air, repeating It 
in lower notes, and the woman accompanied with a rhythmic swinging 
of her calabash. It Is a weird, m el a n choly noise, naturally in a minor 
key, bat foil of ever-growing excitement All too young people had 
now fopmed into two rings, the men inside, and round town ea equal 
number of girls. They started walking round slowly in opposite dtiuo- 
than. Thin, as the mueio became faster, they quickened into a kind 
of twontopt toe men dancing in end out around the girls, who kept 
moving the other way. Baoh time tin hoy Awed tin girt, he tuned 
sound, gavu a little jump, and, smacking her outsAtohsd hand, moved 
off to the next. beauty, where the performance began again. All wan 
done in time to the music, sad the movements of the laughing youngsters 
could net have been hotter measured. Without reserve all abandoned 
tbnaa al ve s to toe meat thorough enjoyment, dancing and yelling it If 
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«%!M fcM* tt^winted for yean. A little wey «#Mt 
Mil the oU see, watching end talking over what t*» h> 

their jnanger daya Behind waa the black bueh, with ,feaeefa 4 there 
ItldpM* ptta tree coming out and ehowing in clear eShwie tta dgainet 
the white sooke ; while the etan moved slowly over timely, and the 
great diver moon made it all look wonderful and onoaney. Quite 
nnooneoiouely 1 recalled old familiar scenes, other mnaio, other ocetumee, 
and a smaller room, and these naked savages were after all act so very 
different from the wise Westerners. 

Forty miles' march in a north-eastern direction brought ale to the 
town of Fali, lying well outside the hilly country, in that great un- 
dulated plain stretching from the foot of the Tangali mountains 
towards Bauohi and Uombe. About halfway on that road some deep 
welle, out straight through hard to ok, point to the eziatenoe of some 
ancient settlement. Some overgrown rubbish heaps or a dilapidated 
well, all that is left over of an ancient town or village, is a very 
common sight to a traveller in those parts. Even up to this day an 
unpleasant neighbour or a suooossion of bad orops is sufficient to oause 
a whole community to migrate to another plaoe. 

The traveller is struck at Fali with the sise of the ruined com- 
pounds and buildings, where many remains of well-built arches and 
prettily painted oolumns point to the former wealth of the inhabitants. 
Some of that wealth they got from the salt-pans at Jebjeb, over the hills 
to the south, in the Muri provinoe. Onoe a year all the powerful men 
went out to Jebjeb with their slaves, and le turned again with the salt 
when the first tornados announoed the raioy season, and it was time to 
piepare the fields for cultivation, in the same way as the Manga salt- 
l*aus are worked to-day by the Kenuris. But sinoe the Sarikin-Bornu, 
the ohief of Miasau, oaine down for an expedition to the Bonne, and 
took with him the king's son and all that was proud and powerful in 
the town, the good days of Fali have gone, for only a few returned. 
So runs the native story, and, if nothing else, it oertainly gives a good 
explanation for the small number of people that populate the ruins of a 
onoe powerful town* The salt-pans at Jebjeb are soeroely used now, 
And of the great bridge on the Jebjeb road crossing the river east of 
Fall only some piles remain. 

Fali and all the country around it belong to Bauohi, the great town 
to the north-west. The first European to visit Bauohi had been Vogel, 
in 1855, who visited the ohief Vakoba in his oamp on his way down to 
the Benue. In 1882 von Beurmann atayed there far a fortnight, after 
which he returned to Kuka; and in 1867 Bohlfa passed through on hie 
way from Bonra to Keffi and the Benue. The history of the town 
as described by this traveller is extremely interesting, showing Urn 
fairly isolated inst a n c e of a heathen state founding a tributary state 
under Sokoto, At the end of the eighteenth esntury Yakobe, the 
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younger eon of QfcMT of Trom,anaell negro etete 0# the 0m *» 
tl&e Tdl MMttkifebi mtmk Ai iLi Mvi nf fMw to . Imi roiaivftfli. 

TnUm mmI total atMPgl tMi| || *&&&« of tke noad book*. fiMIr 
after ^ffi niiii luUHt Uv frlkit dltd* tndL iMiit by Ibt ( famw of 
Sokota, who hy IMnI taken the title of Bum of Pm» Faithful, be wac 
aids to oast hit elder twftw ut toko the throne to himself. At the 
“«^a time hit mattfir giy# j hi ibt tout try troth of ^** rt to tibt Seotwti 
inhabited entirely by pagans, Hsnass, Bolawea, and Beuohis. Atatnpt 
the letter, to whom ho end Ml tatty belonged, Yakoba ballt * tan, 
end celled it Oaron-Benchi. #oen the town , by reeeoa of ite favourable 
position between Kulm, Adeem we. Nape, end Kano, be ee et e e —a owned 
trading centre. A wiee law, wMeh he eetablished at first, neaeety, that 
none of hie subjeots, Mohammedan or pagan, should be eold into ala very, 
helped to nuke him a popular ruler. But the Fuleai from Sokoto soon 
became the dominating party at oonrt, oppressing the pagan*. This lad 
to civil war, which wee, however, su cc e s s fully auppreeeed. An attack 
from the powerful Boron wee met victoriously, and the kingdom of 
Bauohi wee officially reoogniaed by El-Eanomi. After forty yean* 
reign, Yugofaa died in 1847, and waa followed by Brahima. 

From Fall the Borau road turn* in an eaaterly direction, and march, 
ing along the high plateau through ple a M i n t nod open country, I poured 
various large villages, with extensive and well-oultivnted guinea-oora 
fields. Four days’ journey brought mo to Kafaretti, the first Bolawa 
ullage These Bolo negroes ere one of the most important native 
tribes in the Bsnchi country. The men are tall and broad, and do not, 
as a role, shave their heads after the fashion of the Hanaaa and Ksnuria. 
From what 1 could colleot of their language, the vocabulary seams 
extensive, and they pronounce their words with a curious nasal sound. 
Them are a good many roots in the Bolowa language that ooour, in a 
slightly altered form, in Hausa. If the H a u a a s are, as most of the old 
travellers held (oils Denham, Olapparton, Barth, and Naohtigal), the 
result of the mixing of different negro tribes and some northern 
elements, their language oartainty seem s to point that way, for than is 
hardly a race in the Sudan now which has not contributed some words 
to the House vocabulary. The Bolawaa that Bohlfe mat in the etutt— 
wen etill uncivilised pagan*. Those I have seen showed in their drees 
end their menncrs that they had aooepted much from tha surrounding 
Mohammedans. At Kaforetti the men won the Hauaa to be, and tha 
woman the ordinary black cloths. Most of the latter have their hair 
dona in tha Fnlaal fashion, with strings of heads woven into it A 
anxious denoe urns performed by the old chief himself, who was dressed 
up in the moot tetastie way, and s ee m e d considerably embarrassed by 
hie large state robes. Four fiddlere mid two men with large &na aoa»i- 
panied him. Monty gliding backwards and forwards, ha arrived in 
focal of me, and than, going bock again, repeated this aeveeal times. 
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Finally he wee escorted home by ell the elder men present. The great 
meee of villagers solemnly watched this performance. 

To the west of this high plateau there are several small ranges of 
hills* which Separate it from the Gongola valley. On entering these 
hills, I oame to the piotnresque heathen village of Doho. With its 
well-kept high walls, intersected by a number of tower-like structures, 
over which oneoatohes a glimpse of the bnts on the other side, the place 
looks like some medinval town with wall and battlement. Ail Is built 
of a light yellow olay, showing off prettily against the dark baokgronnd 
of the wooded hills and the light bine contours of the mountain range 
to the south. The compounds inside the walls, remarkably dean and 
Will kept, oonsist of a number of hutB aud high cqnioal-shaped 
granaries, all oonneotod by a wall enolosing a courtyard, in which the 
women of the house grind the corn. One of these granaries I measured 
20 feet high. When the owner wants some of his grain, he sends up 
a boy, who climbs to the top with a wooden ladder, and, having re- 
moved the little grass cap from the aperture, lets himself down by 
a rope, and so brings out the required bundle of guinea-oorn. A great 
deal of iron is fonnd near Doho, and smdted by the natives in the place. 
I saw here, for the first time, some Tangali pagans, who, owing to a 
bad harvest, had been driven down from their mountains, whioh were 
showing in a faint outline on the southern horizon. What Yogel 
(ZtiUchrifl fur Erdkunde , vol. 6, Heft 5) wrote from Bauohi is the most 
authentic information we possess of this wild tribe . “ While at Bauohi 
1 made the acquaintance of oa&nibals, with whom even the Moham- 
medan natives had soaroely any intercom ae. They are all called by 
the eountry people Nyamnyams, a collective name, similar to our term 
of man-eater, as Nyam means in their language * man. 9 The wisest 
and most important tribe amongst them are the Tangali, who inhabit tbe 
mountain range to the sooth, known by the wonderful peak towering 
high over the plain. These people have up to now kept themselves 
independent, and are only frightened from time to time by raids of tbe 
Uombe chief, who lives five days away from them. They rarely 
desoend to the plain to buy iron implements for their farms, and it 
gave me some trouble to enter into communications with them, for at 
first they ran away at the sight of me, like the heathen on the Mandara 
hills. Some beads and other small presents at last quieted them, and I 
fonnd the people good-natured, talkative, and extremely grateful for my 
presents. It is untrue that they eat their sick. By ohanoe I saw two 
people sick in their village, and found that they were being nursed 
tenderly. When they died, their relations broke out in the usual 
wailing, whioh lasted all night. But they eat all their enemies fallen 
in fight The breast was given to the ohief^ and the head, es the worst 
part, to the women, while the edft ports tret* dried in the asm and 
ground into powder, to be mixed with the cooked food.* So fat Yog 4L 
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Richard Lander wee informed theft the mountains wrath of Iraq 
toward* the sea, were all inhaUfted by the wild Jtyantiiynm* and 
again we meet that name In the descriptions of Sofcraritifarth'g trartti 
throngh the heart of Afrioa The ooonrrenoe of fthia name of a Him 
meaning in the different parte of Afrioa point* to a language oomraon to 
some primitive raoe t which most have been that of the original inhabi- 
tant* of the country, or that in theae hill pagan* we have fojrly rare 
descendant* of the old African*. The Tangali* that I eaw were ver y 
black and ungainly built, with coatee negro feaforea They had no 
tribal mark*, and wore absolutely no olothea. 

Doho was the last heathen village that I eaw before creasing the 
Gkmgola into Borne. To the north of Doho the ooumtry Is inhabited 
by the Gombe Fulrais. rearing through Dakul, Tonga, rad over the 
ruin* of Burmi, I oame to Ashaka, and, bidding fmewell to that 
oountry where snob an interesting chapter of African history has been 
written, crossed over the Googala river into the lend of the merry 
Kanuri. 


TWENTY-FIVE YEARS' GEOGRAPHICAL PROGRESS * 

By the sight Son. Sir OBdBOB TAUBXAN OOZJDXS, X.OX.O., 
President R.GJL 

It is just a quarter of a century since the British Association held its last meeting 
in this ancient city of York, and celebrated the jubilee of its foundation, so that 
from the moment of accepting the invitation to preside over this Section it was 
clear to my mind that the most appropriate subject for my address would be the 
progress of geography between that jubilee and what 1 believe would be called In 
other spheres our Diamond Jubilee. For although the immediate concern of 
geographers ia with the Earth’s surface, yet we cannot avoid sharing with the rest 
of our race the religious observance of astronomical periods and the tendency to 
regard oertain numbers of such periods as having a peculiar value. Geographers, 
indeed, might be excused seme tendency to this human weakness, as they sis 
entirely dependent -on astronomical methods and on an elaborate use of numbers 
for the primary n eces sit y of ascertaining where they are on that surface which it is 
their business to examine and describe. 

I do not propose in this .address to deal only, or even chiefly, with the progress 
of exploration since our jubilee meeting in York, for although that progress he* 
been remarkable, its effects are probably lea* far-reaching than the growth during tbs 
same period of the aokntifio treatment of geography ; while both of those advances, 
taken together, are, to my mind, of less importance to our country— tad wearer after 
all, a “British" Association— than the spread of the geographical spirit amongst our 
people^ on the main cense of which I shall say e few words. Let me deal, than, with 
these matters in turn, hearing ia mind, however, that the two latter subjects die 
growth of srientiflo method and what I may term the democratise Hon of geography 
—era so interwoven a* to make it impossible to separate them altogether. 

First, than, as to the advance of exploration since 188L In that section of the 

• A ddra sato^ at the York meeting of tiw Bridah Aescriatleft 

MBA, ua, rax, Fraridsni of the gsotiao. 
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Arctic Regions In which the Niros and the Qreely expeditions had done their work 
oonsiderebie progress has been made, mainly by Lieut. Peary, who carried the 
investigation of the coast of Greenland further north and east than had been the 
case before! while his contributions to our knowledge of the inland ioe are of much 
▼aloe. The explorations of Captain Sverdrup among the lands lying north of 
America, and the not less important expeditions of Nordenskjttld and Nansen acrbsa 
the oentre of Greenland, have added much to our knowledge, not only of the 
physical geography, but also of the geology, biology, and ice conditions of a land 
which, though lying to a large extent outside the Arctic circle, is essentially Arctic 
in character. Another expedition, under Captain Amundsen, is now completing its 
work, whioh has extended over about three years, around the north magnetic |»ole. 
Both English and Swedish expeditions Lave greatly improved out knowledge of the 
islands of Spitsbergen, while Jackson, Nansen, and others have enabled us to lAy 
down with something approaohing to accuracy the archipelago of Frans Josef Land. 
But perhaps the largest addition to our information about the north polar region 
during these twenty-five years has been through the ever-tnemorable expedition of 
Dr. Nansen, during which he reached within four degrees ot the polo, obtained 
soundings down to 2000 fathoms, and collected a vast amount of meteorological, 
physical, and biological information, which has enabled him to woik out, to a large 
extent, the probable conditions which prevail around the pole itself. 

Let us pass now to the other end of the Earth — to the great continent which, as 
now appears beyond doubt, surrounds the southern pole. Here also vezy consider- 
able progress has been made during the last twenty-five years. For a long period 
after the time of Ross, over sixty years ago, only spasmodic efforts had been made 
to continue the work of south polar exploration. But in recent years numerous 
national expeditions— Belgian, German, Swedish, and British— have pursued this 
work, producing a mass of data in geology, physics, meteorology, and biology which 
should throw a flood of light both on the present conditions and on the history of 
this dead ooutlnent. Perhaps, as the successor in the presidential ohair of the Royal 
Geographical Society to that great geographer, Sir Clements Markham, a Yorkshire- 
man, I may be allowed to dwell especially on the splendid and varied work of the 
National Antarctic Expedition under Captain Scott, which not only carried our know- 
ledge of the Antarctic continent about 6° further south than the limits of exploration 
previously reached, but also oolleoted a vast amount of scientific information. 

And now, leaving the polar regions, let me try to recall the position of explora- 
tion of the African continent in 1681. Stanley had only recently completed that 
history-making Journey across Africa, by which he traced on the map the last great 
line in the framework of the continent, the river Congo ; and so accurate were his 
observations that, notwithstanding the vast number of later explorers, the course of 
the river laid down by him has practically remained unaltered. But a glance at a 
map of Africa of 1881 reminds us that enormous blanks existed, almost from the 
tropic of Capricorn to the upper bend of the Niger, in the oentre and west of the 
continent ; that the region between the equator and the Gulf of Aden was almost 
unknown ; that our knowledge of the great lake region of Central Africa, as also of 
the eastern and western tributaries of the upper Nile, was most imperfect. Little 
had been done for the Central Sudan states since the days of Barth, and on Jy very 
vague notions existed as to the reel ohanotir of the Sahara. Sinoe 1881, through 
the efforts of Stanley himself and of a host of Belgian, French, and British explorers, 
the map of the whole Congo basin has bean crowded with riven, defined with a (air 
approach to accuracy, while the hypothetical lakes of the past have evaporated. In 
the southern quarter of the continent, all the region Sum the northern limit of Gape 
Colony Up to the Congo watershed and Lake Tanganyika has been to a large extent 
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mapped In ft provisional way and all tha main daturas laid down. The work of 
exploration in the eastern regions of Africa bas *baau no ka* couftpkt*. Stanley, eg 
hit expedition tor tha relief of Emin Pasha, discovered the Important msM it 
Ruweuaori, and laid down with some preoieftoo the outlies* of Lake Albert EdeMi| 
while Britlah and German explorers hate made very fully known Hum tsemtii 
feeders of the Kile which supply the Victoria Nyaoxa, and have contributed hugely 
to our knowledge of the great Bifl valleys and the lakes which occupy Hunk 
Joseph Thomson, the original pioneer from the east coast through MaaaUsnd towwtde 
Uganda, has been followed by many others, so that the map of all this region 
is thickly studded with new features ; while the Anglo-German Boundary Surveys 
have been able to lay down a trigonometrical basis for s complete and trustworthy 
map of the whole region. Somaliland, the outlying parts of Abymink, Lake 
Rudolf, tho rivers that run into it, end the riven that run from the south-east into 
the Sobat and the Nile — all these have been explored and laid down with wonderful 
fulness since the Association last met in York ; wbilr, after the breaking down of 
the barrier of Mahdism, the advance m our knowledgo o( the Egyptian Sudan 
became almost too rapid to record. Nor lias the pi ogress of exploration In Western 
Africa been less remarkable. Through the energy of tbw officials of the Chartered 
Royal Niger Company, of Sir Frederick Lugard and hi* stall; of Binger, Mooted, 
and a host of other French iu* well as German explorers, groat blanks have been 
filled in, and mapping of the must detailed character in many districts has been 
rendered jiossible. Our knowledge of Lake Chiul aud of its present and its probable 
just has been greatly extended, aud many problems have beeu suggested which will 
provide ample work for the geographer aud the geologist. The Sahara has been 
(roused and recrossed iu many directions during recent years, especially by French 
explorers, with the result that we have been compelled to revise the prevailing 
impression of the greet desert, which is by no means the featureless waste which it 
used to be considered. Taking the continent of Africa as a whole, its map has been 
thickly covered with a network of features, and, so far as cartography is concerned, 
all that remains to be done is to fill in the meshes of that notwork with local 
and to give precision to our maps by ctreful triangulation. 

I have dealt at some length with exploratory work in Africa, because it is the 
continent of which we knew laeet in 1681, and our knowledge of which has mads 
the greatest strides since then ; but the contemporaneous advance of our acquaint- 
ance with the topographical and physical conditions of other portions of the 
lithosphere has been very remarkable. A host of explorers, of whom 1 will only 
mention Younghusband, Littledale, Bower, Sven Hedin, and Huntington, have 
crossed the centra of Asia in various direction*. During the asms period the 
topographical survey of India has been brought to completion, while Indian 
officers and others have carried geographical investigations far beyond tha limits 
of our great dependency, sod have made much program in the mapping of 
Baluchistan and Persia. The raoent Tibet expedition practically settled the 
question of the sources of the Brahmaputra, and kid down fit* central and upper 
oourie. I do not know whether we should regret that they were not able to iH in 
the long gap in the tower course of that river, tor we shall still eqjoy the irltaiur— 
of hope of solving this interesting problem, which, with some equally un so l ve d 
problems In other puts of the globs, reminds ns that explorers need net yet sigh, 
like Alexander, for ether worlds to conquer. Numerous travellers have mewed 
China in all dSraetioan, and have done rnneh tor its accurate mapping, as have ako 
tha French in their Indo Chfnm o po— e mtous Even in Turkey iu Ask, when 
■srioos difiouttks era encountered by explorers, snob men as latnray end md| 
have dons mneh vahashk work. 
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Turning to America, the surveys of Canada and of the United States have made 
mat advance in the aoonrate mapping of their respective countries, while mnoh 
has aho been done in Mexico and in Central America. The Argentine Bepublto 
and Chile have made great progress in the exploration and mapping of their 
territories, and Peru and Bolivia have within recent years shown oreditahle diligence 
In this respect; but there remain in the southern continent areas covering from 
two to three million square miles still practically unexplored, so that to-day, as 
far as preliminary exploration is oonoeraed, there is more to be done in South 
America than in Africa. 

1 have, perhaps, sufficiently indicated the marvellous progress of exploration of 
the lithosphere. I have naturally less to ssy of the advance of ooeanography, for 
the Challenger expedition bad completed its voyages before the jubilee meeting of 
the Association in 1881, although the results were not then worked cut It is, 
indeed, only within the last few years that Sir John Murray has been able to 
complete this immense work, which occupies no less than fifty volumes. Sinoe 
the voyages of the Challenger there has been no equally extensive expedition for 
ooeanographio work, hut the study of the ooeans has been carried on steadily, if 
slowly. The German expedition in the Valdivia added much to what the 
Challenger had achieved, especially in the Indian ocean ; where also, only within 
the last year, Mr. Stanley Gardiner has carried out an enterprise which promises to 
yiold results of the first importance. Further east, in the seas around the Malay 
arohipelago, the Dutch Siboga expedition added something to onr knowledge of the 
ocean bed; and not less important than any of these later expeditions was the enter- 
prise oarried out over a series of years in the Pacific and in the Gulf of Mexico by 
Mr. Alexander Agassiz, entirely at his own expense. The cable-laying companies 
have also done a good deal on behalf of ooeanography, and some of the results of 
their investigations have been published by the Ko>al Geographical Society, under 
the superintendence of Sir Johu Murray. The immensely valuable work constantly 
carried on by His Majesty’s surveying vessels, under the direction of the Hydro- 
grapbio department of the Admiralty, is so generally known as to make it 
unnecessary for me to dwell upon it. 

Long before the close of the nineteenth century, however, oceanic navigation 
had ceased to be of a pioneer or exploratory character, except in the polar regions, 
and had devoted itself to the no less important tasks of filling in details and of 
undertaking scientific research, while the comparatively new subject of limnology, 
whioh deals with those other portions of the hydrosphere known as lakes or inland 
seas, and which has had such immense and valuable labour devoted to it in this 
country by 8ir John Murray, falls strictly within the limits of scientific research. 
To this end all geographical travel and all geographical study must come; and I am 
thus led to the second branch of my address, dealing with the growth of the scientific 
side of our subject and the concurrent spread of interest in its study. On these 
points 1 propose to deal mainly with our own couutry ; but I shall be compelled to 
draw certain comparisons, however unwillingly, with the more advanced conditions, 
in this resjiect, of other countries, and notably of Germany. No one, indeed, oould 
assort that the importance of problems relating to the geomorphology of the litho- 
sphere, to the distribution of land and water, and to the influence of these (combined 
with climatic conditions) upon the distribution of life and on human interests were 
not reoognixed amongst us long before the last meeting of the British Association at 
York. The underlying principles of scientific geography have been perceived in 
all ages and in all countries by a few thinkers ; but so late as twenty-five yean ago 
a true conception of the functions and soope of geography was confined to a very 
limited circle of specialists. In confirmation of this, I may remind you of an inquiry 
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which the Royal Geographical Society undertook about that time into the pwW flft 
of geography at homo and abroad. 

For many yean previously the 8odety had been endeavouring to awaken 4ba 
public mind m to the high capabilities of geography when dealt with m loiteHle 
linetp and to encourage the teaching of the subject on a higher plane by the MrMd 
of medals on the results of examinations. The failure of these attempts induced 
the Society to make the investigation to which I refer, end its report (published only 
a few yean after the York meeting) may be regarded ae the etarting-poiat of the 
revolution that has since occurred. It wee found that Germany even then hid 
profeseon of geography io nearly all its nni verities, and a number of thoroughly 
trained and earnest students who devoted themselves to i nv e stigation of the subject 
in all directions ; and that in Austria, as well ae in Germany, geography had attained 
a }»osition, both in universities and in schools of all grades, practically on a level with 
other subjects of education ; while in this country it use generally regarded with 
apathy, and oven contempt. It had no place in our universities; It was barely 
tolerated in our secondary and higher schools ; while in the simple geography of oar 
elementary schools there was great room for improvement Practical work In 
geographical research scarcely existed, except in so far ae it Wes an outcome of 
geology. There was no encouragement for students, there wee no high-class 
geographical literature, such as existed in Germany, and for standard works we had 
to resort either to that country or France. The great treasure-house for geographers 
was Elitde Rectus's * Geographic UnivereeUe,* which, fortunately, was translated into 
English. There existed, indeed, a few popular works In this country, but thaee 
were more or less of a purely descriptive and unscientific character, excluding 
altogether the fundamental data of the subject. In the Society's report to which I 
have referred were also given very interesting quotations from the opinions of head 
masters of English public schools as to the value of geography and the educational 
lotion which it ought to have. It was melancholy reading. Only a few of them 
took a favourable view of the subject, while the majority treated it with little respect. 
The remarks of those who favoured its study are to-day chiefly interesting as show- 
ing the entire inadequacy of the methods of geographical tuition m those days, and 
the little importance attached to it in educational circles. I must, however, quote 
with approbation the words of one master, who said, “1 feel strongly the great 
importance of the subject, not only as a mental discipline, an essential part of a 
liberal education, but as more especially necessary for Englishmen, many of whom 
will be called upon in after-life to turn their geographical knowledge to practical 
and serious account ; ** and he added, M One of the difficulties in doing justice to the 
claims of the subject is the somewhat absurd prejudice in teaching geography, as 
if it were less worthy of first-rate men than Latin prose, or essay writing, or 
criticism.” On the other hand, most of the bead masters throw cold water on any 
attempt to give geography a substantial place in our great public schools. They 
considered it not sufficiently important si an educational instrument ; it was hardly 
a discipline ; it was little more than an effort of memory ; it was quite worthless 
educationally till it became a branch of history ; ] problems in it could not be sat 
These toasters were supported by the opinion of a distinguished geologist that 
geography was not suitable as a university subject because it was a 44 graphy,” and 
not a 44 logy.” Nor, indeed, can it be contended that these depreciatory views of 
geography, as it was then generally taught, were unreasonable. The text-books of 
that time were,- as a whole, worthy of the position which the subject held in the 
education of the country, and on a par with its reputation among the educated 
public. The use of maps in the daily newspapers wee almost unknown ; while as 
regards military geography, the late Lord Napier of Magdala, at vhe opening of the 
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Education Exhibition of the Society, forcibly contrasted the position at home with 
the importance attached to the subject in the German army, where at thema&iauvrea 
efory third soldier has a map of the ground, and where in the Franoo-Qermaa war 
maps formed part of the equipment of every company. If the position of geography 
In this oouatry was so unsatisfactory a quarter of a century ago, it waa not because 
its raw material waa wanting in our language. On the contrary, few countries then 
possessed a literature of travel and exploration so wide and of so high a class as ours. 
The source of cur weakness was the paucity of men qualified to apply scientific 
method to this raw material, and there was no institution where it waa possible to 
obtain a thorough training in geography, such as could be obtained at a score of 
universities in Germany, Austria, and France. This was the position whieh had to 
be fooed before placing the subject on a more satisfactory footing. 

It is unnecessary for me to describe in detail the methods adopted by the Boyal 
Geographical Society — so far as its resources and influence permitted — in carrying 
out the work of reformation. I need only bring before you the general results. 
Ho cne will now doubt that the active minds in this great movement were right in 
believing that the surest means of influencing our sohools of all grades, and also of 
obtaining in the country generally a recognition of the subject as a department of 
science, is a field for research, and ns a subject of practical importance in various 
spheres of national activity, was to obtain, in the first place, proper recognition at 
our groat universities. Attempts had, indeed, been made in the same direction as 
far back as 1871 and 1874, but without effect. I need hardly remind you that the 
later efforts of the Society had a very different result. For many years now there 
has been a school of geography at Oxford, while a readership established at Cambridge 
several years ago has also developed into a fairly well-equipped school. At Oxford 
there is a reader with a staff of three lecturers, and a diploma in geography is granted 
whieh practioally amounts to honours in the subject. The field covered may be 
seen from the subjects of examination for this diploma. They are : (1) Regional 
Geography; (2) Climatology and Oceanography ; (3) Geomorphology; (4) Ancient 
Historical Geography ; (6) Modern Historical Geography ; (6) History of Geography ; 
and (7) Surveying. It may give a more complete idea of what English students 
regard as inoluded in their subject if I mention the principal topics in the examina- 
tion on regional geography— the cartographical analysis of the physical regions of 
the world — an elementary knowledge of the chief generalisations regarding the 
surface forms of the land ; the movements of air and water, and the distribution of 
plant associations, animals, and man ; the chief facts of modem political and 
eoonomic geography, considered in relation to the iufluenoe of physical features. 
Candidates are also required to be familiar with the principles of map making fay 
plane-table, prismatio compass, and clinometer, with the reprecantatiou of relief, and 
with the orientation, reading, and measurement of maps. Equally thorough and 
exhaustive are the various topics included under the other heads of examination. 
Both in ancient and modem historical geography the subject has to be considered 
in relation to the influence of physical features. The standard adopted at Oxford 
is as high at that which exists at any university in Germany. The establishment 
of a school at Cambridge being reoent, one cannot yet speak as positively of its 
success as in the case of Oxford. But Cambridge has gone a step farther than 
Oxford in placing geography as a subject in the examination far its B.A. degree; 
and while that'may be regarded as a simple pees, the student may also miter for the 
examination for the diploma in geography, the standard of which isnolem high 
than that at Oxford, while the ground oovered is essentially the same. la both 
universities the training in cartography and surveying is thorough, sad it is to he 
hoped that inch students as propoee to follow either a military or a colonial caiem 
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wiU take advantage of the opportunity thus presented. Tba example of OHM 
ind Cambridge haa been followed elsewhere, though to a hnem extant In Hi 
Uni vanity of London there Si a board of geographical studies and the subject InIH 
a substantial place in the Univerrity examination, and k a compulsory subject Ibr 
a degree in economics. There are chain or lactureehipe of geography ad Victoria 
University, Manchester, at tha Univerrity of Liverpool, and at the University cl 
Birmingham. Steps are being taken to aatabliah a chair at the University of 
Edinburgh ; while other institutiona of a similar kind would ha glad to follow tha 
example of the great universities if only their lands permitted. In the elementary 
schools tha programme is nearly all that can be desired, tha ooa thing naeded hams 
as elsewhere, bring n sufficiency of teachers who have bean thoroughly trained in 
the subject In tha secondary schools pr ogress has been somewhat mala alow \ but 
there has been a steady advance in reoant years, and a step recently taken by tha 
Board of Education, in issuing a vary satisfactory syllabus for the teaching of 
geography, is certain to give a strong impetus to the subject. In the London School 
<>f Economics, under the directorship of Mr, Mackinder, which is ettapriad annually 
by over a thousand students, geographical teaching holds a place of tha Arsttnnk. 
The publishers have kept pace with this great revolution in the schools, Z that 
to-day there it no difficulty whatever for any one, from tha elementary school up 
to the mrnoraity, in obtaining a text-book, or an atla«, or bjwcial maps suitable for 
his requirements. The country has been, indeed, almost flooded with cheap atlases 
issued in [tarts, some of them of a highly creditable quality, while the slides of 
photographs taken by explorers are sold by the thousand for educational and lecture 
purposes. 

The main rause of this remarkable growth of interest in geography amongst 
our educated classes dates back to about three years after the last meeting of the 
Association at York. In 1884, Germany, which in the middle of the century bad 
been still said to rule the air (while France ruled the land, and Britain the aa), and 
e Inch in later yean bad been absorbed in the process of unification by blood and 
iron, suddenly launched out as a world power, and gave the signal for the partition 
of Africa. England and France, in both of which countries a few men had been 
carefully preparing, during several years, for this inevitable partition, hastened te 
|om in the international race, and the spirit of colonial exiiansioD, long dormant, 
reawakened, and reached out to all parts of the Earth where settled government did 
not forbid advance. We, who have lived through the last quarter of a century, are 
apt to underestimate the revolution through which we have passed, for a true analogy 
to which we must go beck to the Elixabethan age. The impulse given by this 
movement to the study of geography can hardly be overestimated. War has been 
called the beet teacher of geography, and certainly Napoleon, the highest exponent of 
the art of war, was as ardent a student of geography as be was of matbcroatlcc; but 
now it appmrs that empire-building is an even greater factor than war in advancing 
and popularising geographical knowledge. Amongtt the educated dames of England, 
France, and Germany, and, in a leeser degree, of Italy and Belgium, there are faw 
persona who have not had relatives or friends engaged as explorers, or miarionaries, 
or officials, or soldiers, or traders in previously little-known parts of the world, while 
countless numbers have bean concerned in the new movement through vast chipping 
and other interests that shared in it The Press, which prior to 1884 had prid little 
attention to tha outlying lands in question, gradually devoted mors and mere space 
to everything connected with them, and continually produced most useful maps, 
showing not only tbefar physical features, but also their eoono ml oal conditions. It is 
not my business here to attempt to forecast the judgment of tha future histories on 
the toom general rmults of this cokxrfal expansion, but ha will assuredly reoogntae 



384 


THE RECENT CALIFORNIAN EARTHQUAKE. 


it* enormous effect on jxipular attention to geographical subjects, as well as, or even 
more than, on exploration. 

It must not be inferred that the popularity of a subject is taken by me as a test 
of its place in the ranks of science ; but, owing to the widening of the area from 
which students can bo drawn and men of genius evolved, this democratization of 
geographical ideas is, to my mind, a vory hopeful feature as regards the future of 
the scientific treatment of the subject. 

I should have to extend my address to undue length if I atte npted to demon- 
strate the recent growth of the scientific method at home by giving yon even an 
imperfect catalogue of the geographical books and papers of a scientific nature 
published dating the period under consideration, and especially in later years. I 
can only select for mention a few typical books, such as Dr. Mill's 'International 
Geography, 1 Mr. Mackinder's 1 Britain and the British Seas,' Mr. Hogarth's ‘Hearer 
East,' and Sir Thomas Holdich's work on* India,' and other works in Mr. Mackinder's 
series entitled 1 The Regions of the World.' As to papers dealing with this kind of 
work, I will mention those by MnBsrs. Bookman and Strnban, giving the results of their 
investigations on the river systems of tho west of England ; by Mr. Cooper Head on 
the river system of East Yorkshire ; by Dr. Herburtson on tho major natural regions 
of the world, and on the distribution of rainfall over the Earth's surface ; by Mr. 
Chisholm on the distribution of towns and villages, and ou the geographical con- 
ditions affecting British trade; by Messrs. Smith, Lewis, and Mosb on the geo- 
graphical distribution of vegetation iu England and Scotland; by Mr. Mnrron the 
waterways of English Lakelnnd ; and lost, but not least, by Dr. Mill on the Clyde 
Sea Aron, on u fragment of the geography of England and Wales viewed geo- 
graphically. It must, indeed, be confessed that in this respect we are still behind 
Germany, whioh has been pouring forth a mass of geographical literature of the 
highest scientific value. But this backwardness is the result of past neglect of the 
subject, and not of prosont apathy. There was a current saying a quarter of a 
century ago that the schoolmaster was abroad. 1 have shown you that, in a 
different sense, the geographer was then abroad ; but I believe that we may now 
say that the geographer is at home and lias come to stay. There is a whole school 
of young geographers — not yet very large, but zealous and active — full of the new 
ideis, tho new methods, the new hopes of our rising science, and I do not think it 
too sanguine to cxiieot that when the British Association holds its centenary meet- 
ing, twenty-five years hence, perhaps in this very city of York, our oountrymen will 
be found to occupy the same position in the front rank of scientific geography that 
their forefathers held in pioneer exploration. 


THE RECENT CALIFORNIAN EARTHQUAKE. 

Tin Commission of Inquiry into the earthquake phenomena In all parts of the 
state of California, which was appointed immediately after the earthquake of 
April IB last, has issued a preliminary report, the most interesting part of which 
is a description of the proximate cause of the earthquake. The coast ranges of 
California are crossed obliquely by a peculiar set of surfaoe features, not due to 
atmospheric or stream erosion, but to a dislocation,* or rather a series of disloca- 
tions, of the Earth's crust, with a differential movement on either side of the plane 
of rupture. In general this liue follows a system of long narrow valleys, or, where 
.it passes through wide valleys, it lies close to the base of the oonfiuing hills ; but 
to some cases it passes over mountain ridges or creeses a spur or shoulder of a 
mountain. Along this line are abrupt changes to the normal dope of the ground, 
giving rise to scarps, to email basins or pools, and occasionally to trungMlke 
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depressions bounded on either aide by sosrpa. In many coses these features hare 
been so modified and softened down by weathering that only the expert eye mm 
detect their abnormal character, bnt where the line traverses the more desert pfirt 
of the coast range, as, for example, in the Carle's plains, they are known to the 
jwople of the country, and the aggregate of the features is commonly referred to as 
the 14 earthquake crack." This line has been traced from Point Arena to the vicinity 
of Mount Pinos, in Ventura county, and is either continued oven further to the 
south-east, or a similar aet of features comes in, in echelon, end cell he traced to 
Sen Jacinto, on the south-east border of the Colorado desert Leaving the SOHthirti 
extension out of the question, this very remarkable physiographic Rue has a length 
of 875 miles from Point Arena to Mount Pinos, am) cross* obliquely the entire 
breadth of the ooast ranges. Throughout its length it aftods every evidsnoe of 
recurrent differential movements extending far hack into the Quaternary period. 

The earthquake of April 18 wee due to one of these movements, W the *xtent 
of the rift along which it took jdace is not yet fully known. Direct field observa- 
tions have shown that it extends certainly from the vu inity of San Juan, in Ban 
Benito county, to Point Arena, a distance of 185 miles; hut the destruction at 
Petrolia and Ferndale, in Humboldt county, indicates a northerly extension >f the 
rift at least as far fen Cajie Mendocino, thus making the total length at least 
300 miles. Along the 185 miles of this rift, whore movement has actually been 
observed, the displacement has been chiefly horizontal, on a nearly vertical plane, 
and the county to the south-west of the rift has moved north-westerly, relative to 
the county on the north-east of the rift. The evidence* of rupture and differential 
movement along the line of rift is clear and uroqui vocal ; the surface soil presents 
a continuous furrow, generally several feet wide, with transverse cracks, showing 
very plainly the effect of torsion within the cone of the movement; and all roads, 
fences, pipe, and other lines which era* the rift have been dislocated. The amount 
of dislocation varies ; in several instances it did not exceed 6 feet, a more common 
measurement is 8 to 10 feet, while in one case a roadway was found to have been 
moved no lees than 20 feet Probably the mean value ia about 10 feet, and 
variations from this are due to local causes, such as drag of the mantle of soil upon 
the rock, or excessive movement of soft incoherent deposits. Besides this general 
horizontal movement, there is observable in Sonoma and Mendocino counties a 
differential vertical movement, not exceeding 4 feet, so far ae is known, whereby 
the south-west side of the rift was raised relatively to the north-east aide so as to 
present a low scarp facing the nort h- ea st This vertical movement diminishes to 
the south-east along the rift-line, and is scarcely, if at all, recognizable in San 
Mateo county ; still further south there are suggestions that this movement may 
have been in the reverse direction, but this needs further study. As a consequeooe 
of this movement the latitndw and longitudes of the trigonometrical stations 
occupied by the Coast and Geodetic Survey must have altered to a measurable 
amount end the commission expresses a hope that the* stations may be re- 
occupied. From another source we learn that it has been decided to do so, and 
tue re-triangulatioQ ia to be carried far enough eastward to connect the redeter- 
mined points with stations that may safely be regarded as quite beyond the effect 
of the reosnt movement 

Tbs remainder of the preliminary report is devoted to an account of the organi- 
Mtim of the investigation and a brief aooonat of the principal facts known; of no 
great importance in itself, enough is said to show that the earthquake of April 18 
is one of tho* which are likely to odd materially to our knowledge of the principles 
of arinnMfcgy* and it in gratifying that its investigation should have fallen into such 
oapabk hands, sod be uncr^qdsd by any lack of funds or workers. 


B. D. 0. 
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THE VALPARAISO EARTHQUAKE. 

Tmt earthquake which laid Valparaiso in ruins at about quarter-past seven on the 
evening of August 16, or shortly after midnight by Greenwich time, affected a 
region which has been made classic by Charles Darwin’s researches into the changes 
of level produced by the earthquake of November 10, 1822. It is the third great 
earthquake which has occurred on the west coast of America during the present 
year, tha other two being the Colombian, of January 31, and the Californian, 
of April 18. Like this last^ it found a large city within the area of destructive 
violence, and, like it, the horrors of the earthquake were followed by fire. So far 
as can be gathered from the telegraphic reports, the shock was an even greater one 
than that which dastroyed Ban Francisco; though it is difficult to disentangle the 
truth from the exaggerated accounts which have been telegraphed to the daily 
newspapers, it seems certain that the shook was of destructive violence, accompanied 
by widespread ruin and loss of life from llapel on the north to Talcs on the south, 
a distance of over 260 miles, and was felt over a much larger area, whole limits It 
to not possible to define. It is to he feared that this earthquake will not receive the 
same thorough investigation which ii being accorded to the Californian one, and 
this la to be regretted, as it seems to present problems of great interest One of 
these is the explanation of the abaenoe, so far as reports go, of any sea-wave on the 
American eoast, though sea-waves were reoorded on the tide-gauge at Honolulu, 
and observed on the corn's of the Sandwich Islands. At Honolulu the oscillation 
ia reported to have been only 8 or 4 inches, but at Manl and Hilo the waves were 
6 feet high, and in the enclosed Bay of Maalea reached 12 feet The time at which 
these waves wore recorded shows that they were originated by the earthquake; they 
were, however, small in comparison with the eea-wavee of the Peruvian earthquake 
of May 0, 1877, which had a height of 68 inches at nonoluln and 36 feet At Hilo . 
Those sea-waves point to a submarine origin of tbe earthquake, while the distribu- 
tion of the damage done shows that the line of fissure, along which the earthquake 
must have originated, passed inland somewhat to the north of Valparaiso, running 
in an Approximately north-to-south line, with a slight easterly trend. We are still 
uncertain whether the disturbance of the sea-bottom, which gave rise to the sea- 
waves, was accompanied by any permanent change in the relative levd of land 
and sea. Some of the earlier accounts made specific mention of alteration in the 
shore-lino after the earthquake, but, according to a later account, soundings taken 
at sixty-four places in the Bay of Valparaiso showed that there had been no im- 
l»rtont change in the bottom of the bay. This does not, however, prove that no 
change has taken place, for it would not require an important ohange in the depth 
of water to account for the earthquake and its eea-wavo, nor is it impossible that 
there may haw been important changes further north, though not at Valparaiso. 

Two statements regarding this earthquake, which were given prominence in the 
daily lepers and have received the aanction of a scientific weekly, may be rejected 
as mythical. The first of these is that the destructiveness of the earthquake at 
Valparaiso uas intensified by that city being built on granite, and the second is 
the rejiorted destruction of the island of Juan Fernandez. It is a well-established 
principle that earthquake shocks are more destructive on soft ground than on bard, 
and the detniK of the destruction at Valparaiso show that here, as at San Francisco, 
tlie damage was greatest in the business quarters, situated on low-lying made ground, 
while the fact that the residential quarters on the surrounding hills suffered severely 
■hows that Valparaiso lay nearer the focus of its earthquake than did San Fran- 
cisco. The reported destruction of the islsnd of Juan Femandex called forth many 
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srticte of a sentimental nature, but tbs earthquake certainly did not destroy mi 
iffaud lying at a distance of 400 mika, larger tbap Jrreey,aad rteag 8000 feet abets 
the tea. Poteibiy the low-lying part of the eettiemeot, not the Wand ttaalt fm 
wiped out by the tame sea-wave which visited the ooaeti of the Sandwich Wand* • 

B.a<h 
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Surrey Department, Egypt ‘The Pbytegvaphy of the Kile and the Baefa.’ By 
Captain H. G. Lyons, f li. Cairo, 1901* Fp. HU. + 411 Kaye "dDiagrwmi 

Tear after year light is being poured into the dark parte of the Sudan, and 
piece by piece the mysteries of the ancient river, the Nile, are being enfolded to an 
inquisitive generation. Junker, Scbweinfurth, Marchand, Emin, IMteAnitbi 
and others have all taken their share in the work, and although theft ie still abun- 
dant field for the explorer and the sportsman up the ooursen of unknown Kilo 
tributaries and along undisorrvered watersheds, it may be said that the gsogr%Dy of 
the Kile basin, so far ft tbs main features are concerned, is pretty well known. 

In 1904 appeared the exhaustive report of Sir W. Oarstin, closely followed by 
that of Sir W. Willoocks. Now we have the very interesting volume of Captain 
H. G. Lyons. Garstin and Willoocks wrote first as engineers concerned in the 
water-supply of Egypt. Captain Lyons writes as an engineer, a geographer, a 
meteorologist, and a geologist. Hit volume now before us consists of 887 pages of 
very solid matter, bristling with figures, and containing forty-eight plates and 
diagrams. There is not a page of padding or spinning out in the hook. In fact, it 
is to be regretted that Captain Lyons did not develop some of his arguments more 
fully. They are so condensed as sometimes to be not very easily tallowed. It is, 
therefore, difficult to review such a book within reasonable length for an article for 
this journal. 

There is little to be gained from disputing what is the source of the Kile. 
Oarstin pronounces emphatically that the great reservoir of the Victoria Kyansa, 
covering an area of 24,000 square miles, is the true source of the river. But if it 
be measured by the volume which it contributes to the common stream north of the 
junction of the Victoria with the Albert Niles, then the latter river must be taken 
as the true Kile, having its source about 1st. 1° 30 / &, where “ the Great Bift " is 
finally blocked by the mountain masses of volcanoes rising to a level of above 12,000 
feet, which form the watershed of the basins of the Nile and the Congo. Moore 
points out that this great obstruction across the long valley of the Albert Edward 
and Albert lakes is the result of a “ comparatively recent volcanic outburst, 9 * before 
tne occurrence of which the waters of Lake Kivu, which now discharge into Lake 
Tanganyika, probably flowed north into the Kile. It seems possible, then, that at 
one time the long course of the Kile was still longer, and its source was to be found 
south of Tanganyika. 

The volume of water coming from the Victoria lake and flowing past Fowera to 
join the Albert braneh is nearly constant, and amounts to about 20,000 cubic feet 
per second. The volume contributed by the Albert branch, on the other hand, is a 
very variable amount, ranging from a minimum of 17,000 to a maximum of 36,000 
cubic foot per second. The reason asrigned for this difference is the evaporation and 
the moderating influence of the vast water-surface in the Victoria lake and of the 
marshes of Lake Choga to the north. The rainfall, too, in the Great Bift, espe- 
cially at the southern end under the Buwensori mountains, probably much exceeds 
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that of tho basin of tha Victoria, lake. Observations an naturally very scanty, 
however, and era cannot quite be satisfied with the explanations given by Captain 
Lyons for this remarkable difference. We may be sure that the last word has not 
yet been said as to the variations in the discharge of the Nile and Its many branches. 

The water-surface of the Victoria lake stands at a level of about 8700 feet, and 
that of the Albert at about 2800 feet, above the sea. Down this slope of 1400 feet 
the Nile has to flow in a course of 260 miles. The Ripon falls an 16 feet high. 
Below this for 40 miles the river flows on a steep slope; then for 160 miles 
sluggishly through manh and shallow lake. Willcocks estimates that the lorn by 
evaporation in these great sheets of water must be as great as the gain by rainfall. 
On emerging from these swamps the river flows with a gentle velocity and a 
navigable stream for about 60 miles, when it again enters on a long series of 
oataracts and rapids, ending in a narrow cleft in the rock wall not 80 feet wide. 
Through this cleft the whole river rushes and thunders over the Murchison falls, a 
drop of 140 feet. A short distance below this the Victoria and Albert branches of the 
river unite. 

Captain Lyons thus briefly sketches the geology of the southern part of the 
Nile : “ A plateau lying some 1600 metres above sea-level, and composed of gneiss, 
quartette, and schists. The central portion is occupied by Lake Victoria, while the 
deep fault valley in which Lakes Albert Edward aud Albert lie forms the western 
portion. Much movement has taken place comparatively recently, and blocks of 
the plateau have been raised, lowered, or tilted, so that the drainage follows the 
depressions so formed. As yet the rivers have not had time to deposit or erode 
sufficiently to give a regular grads to their beds, so that marshes and water-logged 
depressions still alternate with reaches in which the fall is considerable, aud the 
flow therefore rapid.** 

About 10 miles from the north end of the Albert lake the river flows in one 
channel about half a mile wide, between high and well-deflned banks, and although 
there is no rook any whore near the surface, Sir W. Carotin considers this the spot 
where a regulating weir ought to be thrown across the river, should it be determined 
to control the waters of the Albert lake, a measure which will certainly be under- 
taken some day. For about 140 miles fiom the end of the Albert lake the flow of 
the river is gentle, and navigation not difficult, though obstructed by papyrus 
marshes, and then begins a wild descent of 100 miles, in which the river falls 
780 feet. In some of these cataracts the river is not 40 feet wide, and must be of 
great depth. The last of them is known as the Fda rapid. From this point, for a 
distance of 1160 miles the navigation would be uninterrupted, save for the very 
formidable obstructions known as aadds , to he alluded to later on, masses of vegeta- 
tion that rapidly block the whole course of the river. The river, which is here 
known as the Bahr el Gubel, has now deserted the plateau of the lakes, formed of 
gneiss and other rocks, and henceforth to the Mediterranean, a distance of nearly 3000 
miles, it flows through an alluvial plain, unbroken save by the dykes of rock which 
create the six cataiacta north of Khartum. Hitherto it has passed through moun- 
tain country. Now it is in the plains. Away 60 miles to the east is visible the 
great hill mass o( Agoro, rising to a height of nearly 10,000 feet above the sea. On 
the west the hills rise steeply to a height of about 4000 feet, attaining to what is 
believed to be a high plateau, but it is largely unexplored. 

In tbis part of the Sudan the temperature does not vary 6° between the hottest 
and the coldest month, the avenge of the year being about 79° Fahr. The rainfall 
la about 40 inohes, of which 33 fall in (he months from May to Ootober. 

Oaptain Lyons remarks that 44 it has been known for jeers pest that the rainfall 
on the more elevated parts of its basin supplies the Nile, but the statement that 
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melting mows also play a considerable part still lingers, although* except far a few 
streams fed by the malting glaciers of the Buwensori, no **nr-weter reaches ti» 
Nila. 11 We could bara wiabad that Captain Lyons had told ua whara tba imM 
glader-weter of the Buwanaori all goal to* if a conaMsrebkyroporfcion doea not^M 
its way into tha Nila. Surely wa hart net sufficient data to go eg to pronounce 
Tory positively on this question* 

Captain Lyons objects to Wtiloooks* daaoription of tha Bahr Gebel, sooth of 
Laka No, as being deltaic, “since a delta la formed whan a stream delivws lie 
load of detritus Into a body of still water, such as a sea or lake.* But wa think 
tha term deitai* is capable of a wider signification. Tha oouraa of a largo river 
may generally be divided into three sections. At first is rises among mountains, 
or flows down very steep slopes, soonring its hanks and bed, and carry lug with it 
a quantity of detritus. During the neat section the rim flows through the foot- 
hills. The t'ope of the country and tha consequent current Is diminished, but Is 
still sufficient not to continue scouring, but to float on the detritus brought from 
above. In the third seetion there is not force enough to carry un tbadetritus, which 
therefore deposit! in the bed, sod in the like or sea into which the liver dischargee, 
and this we consider the deltaic stage. There is certainly no lake In this par. of the 
Nile valley, but Oaptaiii Lyons calculates the elope of the Bahr Gebel as 1 in 24,000, 
a condition not very far removed from a lake. Tha explanation ha gives, in page 
144, of this part of the N tie’s course is not very dear or convincing. 

From Gondakoro to Lake No is a distance of about 414 miles, and for the 
northern 260 miles of this distance the river is liable to be blocked by emfab* These 
consist of tangled masses of three squatio plants, the papyrus, the Pkragmit* com- 
mancfts, and the Vouia procera reed. On either side of this portion is a series of vast 
shallow swamps. These plants are bedded in the soil below the water. Their hold 
on the wet earth is lessened by the force of the wind, and if the water* surface rises 
the roots become detached from the soil, with earth adhering to them, and retaining 
them in a vertical position; the wind and current cany them into the sluggish 
stream of the river; a mag projecting in the stream checks their oourse; another 
floating island catches on to the first, and, as Sir W. Garstin says, **a strong gale 
may set hundreds of acres of these floating masses moving in one direction. 'When 
the surface of the water is blocked, the succeeding masses get sucked down, until at 
last the whole becomes wedged into one solid block, ... not infrequently attaining 
a thickness of 6 metres.” This blocking of the waterway naturally raises the up- 
stream surface, flooding the marshes right and left till the river manages to find a 
side channel, or until the obstruction in^the main channel at last bursts, and the river 
clears itself. There is record of a aadd of this description forming afresh seventy 
days after being cleared. 

Notwithstanding that there is an annual rainfall of at least 39 inches over the 
catchment basin of the Bahr el Gebel, and that it receives from the lake plateau from 
17,000 to 86,000 cubic feet per second, and although this vast swamp is the natural 
outfall of the Bahr el Ghazal and of many tributaries as far as the distant plains of 
Darfur— in spite of all this, and incredible as it appears, the volume of tho river up- 
stream of the junction of the Sobat does not exceed a constant supply of 16,600 
cubic feet per eeooud. Willoocks is positive u that the aadd region is unmistak- 
ably ... an old lake which has silted up and become full of peat and sand deposits.** 
Garstin is inclined to the same belief, but Captain Lyons pronounces this merely an 
hypothesis, and gives geological reasons for opposing it which seem sound. 

For about 600 miles above Khartum, where it is joined by the Sobat, the Nile 
has no very considerable tributary. The Sobat is a very important factor in the 
hydrography of the Nik basin. For the first 126 miles its course is through the 
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Abyssinian mountains, whence it carries forward great deposits of siH to be dropped 
whenever it reaches a more moderate slope. For the remaining 840 miles of its 
eoures it meanders through almost level plains. The Sohat attains its maximum (at 
least 95,000 cubic feet per second) in September and October, but there is no room 
in the valley of the Nile at this season to allow the Sobat water to proceed north- 
ward in its course. A much greater river— the Blue Nile— is then in force, and this 
holds up the White Nile, the Sohat, the Bahr el Gebel, and all its tributaries. 

From the junction of the Sobat to Khartum the slope of the White Nile is 
virely more than 1 in 100,000. This extremely low slope renders the channel a 
vaet reservoir, with (aocording to Captain Lyons) a storage capacity of about 68,000 
million cubic feet. 

So far, we have been considering the branch of the Nile that descends from the 
Lake plateau, and more or less serves to drain the great swaxnpe that lie about 
660 mllee south of Khartum, while it receives the waters of the Bahr el Gbazal 
from the west. The basin of the White Nile and its tributaries vastly exceeds that 
of the Blue Nile and Atbara, but it is these list that create the wealth of Egypt 

The rainfall over this part of North-East Africa decreases from south to north, 
and so it happens that, while the Sobat is still in high flood up to December, the 
Blue Nile, which rises 6° further north, falls rapidly throughout October, and has 
a very modest discharge in January, by which date the Atbara has ceased to flow 
altogether and is merely a series of pools. Tet at its maximum in September the 
Blue Nile is discharging about 400,000 cubic feet and the Atbara 70,000 cubic feet 
per second. It is the water ponded up in the White Nile that keeps up the supply 
in Egypt until the end of December. For six months after that Egypt depends on 
the supply coming down from the lake plateau. The Blue Nile and the Atbara 
take their rise among the lofty mountains and elevated plateaus of Abyssinia, 
rising to a height of from 16,000 to 6000 feet. It is this high mountain region 
crossing the path of the monsoon current which causes the heavy rainfall which 
supplies the Sobat, the Blue Nile, and the Atbara. The slope to the west is gentle, 
and so most of the rivers flow in this direction in chanueli deeply eroded and 
devious in their courses. Of these the largest and most important is the Blue 
Nile, knowu in the upper part of its course as the Abai. 

The geological formation here, as in general over the Eastern Sudan, consists 
of granite and gneiss, varied by tracts of lava and basalt Embedded among these 
mountains, at an elevation of about 6800 feet above the sea, lies the beautiful Lake 
Tsana, covering an area of about 1200 square miles, from the south end of which 
flows the Abai or Blue Nile, the discharge of w hich Mr. Dupuis found to be, on 
January 81, 1903, about 1600 cubic feet per second. A marked feature of the 
Blue Nile and the other rivers of Abyssinia is the deeply eroded channel through 
which, by the most devious courses, they come out at last on to the plains of the 
Budun. The gorge of the Titta, for instance, is 8400 feet high. 

For some 500 miles of its course from Lake Tsana the Blue Nile flows through 
hilly country. From Boscires onward to Khartum, a distance of nearly 400 miles, 
It flows through wide-stretching plains covered with low scrub jungle until the 
approach to Wad Medani, the most important town on the Blue Nile, with a popu- 
lation of some 20,000, the capital of the SenuAr province. Here we get into 
abundant dhwrra or millet cultivation. When the population haa been replaced 
winch was exterminated in the Mahdi war, and when a reasonable sum haa been 
spent on irrigation works, the country between the two branches of the Nile should 
be oue rich field of fertility, not inferior to the Nile valley of Egypt. From Khar- 
tum uorthwards the Nile valley is now so well known that it may be only briefly 
noticed here. 
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One faot is dwelt on by Captain Lyons* In the great tourist seaacin o f Cato* 
the opinion is often expressed that foe climate .is changing, AW* whiten nib flfflt 
formerly unknown in Egypt, it is now n yearly oocorranoe; end this is petit** 
by some to tbs Sues oana], by some to tbs extension of irrigation since the Knglfah 
occupation Reforms to the Memoirs of the kerned staff brought to Egypt by 
Napoleon at the end of the eighteenth century, shows that as the climate ami 
then so it is now. M But at least,** myt the tourist, “no rain falls iu Upper Egypt 9 
And when he looks out from the hotel temadah at Aswan and sees the elands 
pouring forth their supply, lte is convinced that this mast be n very exoeptfanat 
year. Captain Lyons, talking of the Nik vaiky from Aswan to Cairo, remarks, 
“A few rainstorms occur every winter, bat they are usually Very focal in their 
effect On the eastern side the much larger area and the st ee p e r slopes, together 
with the greeter frequency of rain near the Bed sea hills, make the winter rainfall 
a more important footer. In shoot every seoond year oue or Cither of the burger 
uadis comet down in flood, sometimes so suddenly ss to cany sway eemek and 
sheep which may he grating in the valleys, and pours a large vol um e# * water into 
the Nile. . . . Them ssfft [or rain floods) are kea mm than is usually supoosed, 
and the dry arid appearance of the desert, together with the rareness of rain, cause 
the effect of such storms as do occur to be underestimated.” 


Captain Lyons may be congratulated on having brought out a very Important 
addition to Nik literature. In a country until ktaly ao very little known as 
the Sudan, it is quits wonderful how many valushk observations and statistics he 
lias managed to collect together. This book must, in every way, rank very highly 
as a scientific geographical treaties. Everywhere he employs the metric and 
decimal system of notation, and in Appendix L he gives, for the sake of the 
unlearned, conversion tables, ao they cannot complain. But why does he not give 
ua a tabk for converting square kilometres into equate mike? and why will he not 
leave ua out familiar Fahrenheit thermometer. Wherein la the Centigrade to be 
preferred? 

The National Printing Department of Cairo deserves credit for turning out so 
good a work, probably the beat they have ever done ; but they might have given 
ua a thicker cover than this wretched sheet of peper, and they should remember 
that the English synonym for a weir has not got the letter » in it (see p. 188). 


• Liberia.* By Sir Barry Johnston, o.oJfc«., etc. With an Appendix on the Flora of 
Liberia, by Dr. Otto StapH 2 vole. London: Hutchinson A Go. 1800. Prim 42#. nrt. 

Liberia, says Sir Harry Johnston, by reason of its fauna and flora, is a peculiar 
country almost rising to the dignity of a distinct sub-district of the West African 
sub-region. Nevertheless, Liberia is of interest chiefly by reason of the racial, social, 
and political problems there on trial. This fact the author recognizes by placing the 
history 'of the republic in the forefront of his narrative. The story of the endeavour 
to evolve a self-governing civilized negro state is clearly set forth. Into the con- 
troversy ss to what lines of development the Liberians ought to pursue if they are 
to maintain a permanent place among the nations of the world we do not propose to 
enter, beyond stating our general sgraement with Sir Harry Johnston that the ideal 
which they now cherish, namely, that of an Anglo-Saxon culture of the early 
tenth-century type, is not that suited for an African people. But the author, in his 
seal and the plenitude of his knowledge, has done more than give the history of 
Liberia; he has devoted five or six chapters to the oft-told taleof Hanno’s Peripius ; 
to accounts of the voy a ges and traffickings of tbs Normans, Portuguese, 
and Dutch along the Grain Coast; and to arfaumjcf foe slave trade sad piracy 
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practised in that and neighbouring regions. Much of this has no special connection 
with Liberia, but the author Justifies himself by identifying the references made in the 
old chronicles to places now within the limits of the republic, thereby contributing a 
valuable page to the elucidation of historical geography. 

▲part from its historical matter, the scope of the book will be beet exhibited by 
Indicating in the author's order the contents of the two handsome volumes. In the 
prefeoe Sir Harry acknowledges his indebtedness for much of his information to a 
number of sotaitistiaxid others, especially to Dr. Otto Stapf.of the Botanical Gardens, 
Kew, who has contributed the appendix on the flora of the country (Sir Harry has, 
however, considerable and recent personal knowledge of Liberia, and appears to have 
made a special study of its native races and economic condition). After the preface 
comes an analytical bibliography, which the student will find very useful. ▲ 
generous tribute is paid to the valuable work of Dr. Bilttikofer, especially in the sub- 
ject of biology. Next we have an introductory chapter in which the topography of 
Liberia is broadly outlined, and this is followed by another, called M Ancient History, n 
largely devoted to speculative ethnography. Thus early the author discloses his 
admiration for the Mandingoes, a virile race professing Islam, and among the aristo- 
crats of West Africa. From this point we are taken through the history of the 
oountry, the first volume concluding with chapters on commerce, geography, climate 
and rainfall, geology and minerals. One of the facts demonstrated is that the trans- 
planted American negroes and mullattoes are almost as much aliens in the land of 
their anoestors as are the white intruders, and are subject to the same climatic dis- 
abilities. 

With regard to the geography of Liberia, Sir Harry Johnston has little to add to 
existing knowledge as the result of his own journeys, but he ably summarizes all 
that is known of the country. We get a vivid picture of a land of primeval forest 
—•the densest forest region in Africa — hilly generally, and mountainous in parts ; 
short, rapid, and usually unnavlgable rivers; pestilential lagoons; a harbourless 
coast, with one bold cliff rising over 1000 feet sheer from the water ; magnificently 
ooloured flowers, birds, and beasts ; a land of heavy rain and humid heat. In ite 
outlines at least it does not differ greatly from other West African countries. 

Tho first prices quoted in the chapter on oommeroe are these: “The value of 
wiveB varies in different districts, but an average may be struck— -viz. 6 brass 
kettles, 15 kegs of powder, and 5 pieoes of cloth. The value of a slave-boy is 15 
kegs of powder, and of a slave-girl 10 kegs of powder or 100 sticks of salt." How- 
evor, nil the commeroe of Liberia is not of this type. The Btaple exports are coffee, 
rublwr, palm oil, palm kernels, and piassava. The extraordinary wealth of rubber* 
producing trees, lianas, and Bhrubs indicates that with proper management, and the 
provision of better means of communication, the rubber industry might become an 
im]x>rtant source of wealth to the community. There are only slight indications of 
the existence of minerals of commercial value, though the sand of some of the rivers 
is auriferous. 

The second volume opens with an account of the Liberian flora, followed by Dr. 
StapfB appendix already mentioned. Then oome four chapter! devoted to fauna; 
three chapters on anthropology — historical (there is here some repetition of informa- 
tion giveu iu vol. 1), physical, and social. The nearest approach to an indigenous 
race are the Kru and Kpwesi people, and concerning these tribes much illuminating 
information is 'forthcoming. Chapters on folklore, languages, and vocabularies end 
the volume, save for the index, which, so for as we have tested it, is satisfectory. 

Much of the value of this book, a monument of industry and insight, lies in its 
illustrations and maps. Sir Harry Johnston has a reputation as an amateur artist, 
and twenty-eight of his paintings are reproduced in odour ; those of birds and beasts 



ara special)/ good. There are twenty-four botanical drawings by Mm IhtHAfc ft#> 
and ow four hundred othsr illustration*. Them balp materially to the m i il maffig ri ' 
mj? of the test Of the maps two ara reproduced from the Jbw t md ; others m 
useful sketch-maps, showing rainfall* fM region* political b o m gd arisa* ala tim 
Are, besides, two oontoured maps* drawn by Mr. J. W. Addison, on tha «ah of 
1 : 1,000,000— one of Western Liberia, the other of Eastern Liberia. 
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• Dio Vulkauberga ron Colombia.’ f By Athens SidbeL (MM and complied bf 
Theodor Wolf.) Dresden : 1009, 

By the death of StUbel in November, 1964* the adenoe of vtdoffiMlogy to* ana 
of Its greatest masters. After spsodlng a great part of hit ttfitrfo As aothre hi* 
vestigatlon of the volcanoes of Central and Booth America in the M4» he had relumed 
to Germany, and it wns expected that a aeries of monograph# gHdngtbe results of 
liia work would ultimately appear. The present volume U acompamSn to bis welt* 
known book on the volcanoes of Sounder, and is written in the same th M i and 
graphic language, but, unlike the previous work, is soeompeutsd bf an esodlent 
series of psnorsmie views of the prindpd mountains deeeribed. The book le concluded 
by a sketch of the operation of the volcanic forms* an elaboration of tha author** 
theoretical views on this subject which have already received mush attention from 

j. a F. 


■ATHE1ATICAL AMD PHYSICAL OSOGtAPHY. 

Geomo*pbology. 

1 The P Woe of the Earth.' By Prof E. Sosas. Authorised English Translation by 
Hertha B. CL Soils*, under tlie direction of Prof. W. J. Bolls* VeL 0. Oxford : 
Clarendon Frees. 1906. 

The second volume of Hiss 8ollas*s translation of Prof. 8usm*s great work 
fully bears out the promise of the first. It is in every sense an axoaUant version, 
presenting In dear mid most readable English the Intricate and often difficult matter 
or the original. The Gorman edition is followed very closely, even though in some 
respects it would not be hard to introdace improvements. Thus, for example, no 
one would complain if an index, however brief, bad boen added to the work ; and 
again, while some of the illustrations have been adapted to the use of English readers 
(c g. Pig. 29), there are others in which the German nomenclature still stands. It 
seems unusual to find, in a book for the use of English students* a map of Sootland 
with such terms as Hebriden Inseln, and Nord Canal (Fig. 10). 

This volume is devoted to the history of the oceans, and contains much of the 
most brilliant speculation associated with its author's name. It has excited great 
controversy, and has evoked much criticism, not entirely favourable. Aa a master- 
piece of the literature of phyrical geography and geology it has long sinoe taken its 
place among the classics of seienoe. The simplicity of the main conceptions in this 
part of the work makes it on the whole most suitable for the general reader, though 
it is by no means easy reeding. The enormous mass of detail on the ff^^gi ral 
•tractors end history of the Earth*s crust which its pages contain are apt to fatigue 
the mind and to overpower our sense of proportion ; but the author never flags. 
Ho brings each chapter to a dose with a masterly generalisation, summing up in a 
few brief paragraphs the results of our geological knowledge of half a contine nt. 

In order to es t ablis h the differences which exist between the Atfrnftn and the 
Pacific ocean, the geological history of muoh of the adjacent «ninf n fr has to be 
unfolded. A comparison is drawn between the structure of Northern Europe and of 
No. IV — OcroftBE, 1906.] 2 r 
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North America, in which it is shown how many features these ancient lands have in 
common, and the very perfect balance between the two sides of the Atlantic is 
gradually demonstrated, Incidentally the history of the older mountain chains of 
the world is sketched, as a sort of appendix to the etory of the Alps end other 
mountains already described in the flmt volume. It ie shown how the Atlantlo is 
an ooean bounded mostly by broken fragments of continental masses. The long and 
intricate story of the Mediterranean must also be told in order to explain many 
exoeptlonal features of the Atlantic shores. The Pacific, on the other band, is 
surrounded everywhere by folded ranges which on the whole run parallel to the strand, 
and art aooetnpanled In a more or less regular fashion by the volcanoes which con- 
stitute the great Paoifto none of fire. 

1ft then pafs to consider mother question of the highest importance, with which 
the name of Suets will always be associated. The ridging up of the Berth's crust 
by the formation of mountain chains has hitherto been one of his principal themes. 
The question he now asks i s^this : dan we recognise another type of earth-movement 
by which the land is slowly upheaved or submerged over great areas without marked 
folding? The raised beaches, so well known to all geographers, have long been held 
to prove that such changes have gone on extensively in comparatively recent times. 
But after a review of all the evidence, which amazes the reader by the intimate 
knowledge shown of the geological literature of ell countries, the conclusion is 
arrived at that there is no good proof that the land has experienced elevation and 
depression of this nature. The explanation hinted at is that the changes have been 
in the level of the sea. But the argument is destructive rather than constructive. 

Whatever verdict posterity msy bring in on this question, the surpassing interest 
of this volume oannot be gainsaid. Every chapter is full of geographical specula- 
tions whioh fire the student's imagination. The importance of the book must be 
measured rather by the influence It has exerted on geologioal thought than by the 
rigidity of its demonstratioos and the ultimate triumph of its teaching. Those who 
know it well in its German and Frenoh editions will welcome the appearance of ao 
good an English translation, while those who never read it before may bo con- 
gratulated on having it prepared for their uae in ao acceptable a form. 


Survitxkg Instruments. 

‘ Ititttruuu'utonkundo fflr Forsohungs-Beisonde.’ Untor Mitwirknng von Ingenieur 
C. Seidel boarbeitot von W. Miller. Hanovor : Junecko. 1906. 

Among the numerous works that have been published during the last few 
years on scientific observations for travellers and the necessary outfit, that entitled 
‘lnstrumentenkundc fiir Forschungs-Ueisende,’ by Profs. C. Seidel and W. Miller, 
ought certainly to bo classed with the most useful and practical. At the first glance 
it has somewhat the appearance of an ordinary catalogue of instruments by different 
inakors, but it is in reality far more than this, for although it gives lists and illus- 
trations of theodolites, sextants, barometers, photographic apparatus, instruments 
for marine surveying, for magnetic observation!, and indeed the necessary outfit for 
almost every conceivable branch of scientific investigation that an explorer oan 
undertake, with particulars as to prieo and weight, yet.it is in no wiae confined to a 
bare list, but contains valuable information as to principles of construction, variety 
of form, and many other subjects that cannot fail to make the work of considerable 
value and practical importance. One important Bubject dealt with is the customs 
tariffs for scientific instruments in different countries, a list of whioh is given, fol- 
lowed by useful information concerning frequency and dates of departure of steam- 
ships by which instruments may be sent from Hamburg to all parts of the world. 
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A» might perh a) « be expected, this is essentially * German work, and by far 
.tic greater number of the firms of instrument makers are (Imnmw BUMU 4a 
not entirely the case, and since makers in other countries am iaatnded, it IttM* 
prising that the list is not mom oompteta in this respect For fariane* needy 
all the mom important makers in this oonntry are omitted front the general Mb 
although the names of some incidentally appear in the list of scientific outfit of the 
Japanese government surveying ships. Again, as to instruments, there axe soma 
important omissions, such as the Lfoyd-Greak magnetic instrument, from the list 
of instruments for msguetic observations, ftu reference is made to the phmi i 4thhb 
of wkioh many forms exist, and which instrument is admitted by the beat authorities 
to be specially suitable for rapidly filling in topographical feetufeebetween fixed 
points on a survey. Amongst the apparatus for photogrepbifi surveying, it is sur- 
prising that the Bridges- Leo photo-theodolite certainly one of the iMt is omitted. 

Him vo Tsatxllxrs. 

1 Anloitnng so wlsseaaebaftl ichon Beobeehtnogen aui Beleaa,’ Hersnsgsgobou von 

Prof. Or. G. von Keumayer. 9 vole. Third edition. Hanover: Jfineehe. 1906. 

I'rftw (voL l\ Wei., (so*. fi), *4m. 

If the geographical explorer of the present day fails to bring back valuable 
scientific results of his travels, or is at a lots to know how to preserve hie health 
in the region he may visit, or what instruments ha should take with bioii it can 
hardly be due to the fact that uo instructions have been published for his 
guidance ; for apart from works dealing with special subjects, of which several have 
lately appeared, almost simultaneously with the new edition of this Society’s ‘Hints 
to Travellers,' a third edition of Dr. G. von Neumayer’s 4 Anleltung an wiseen- 
Nchaftlichen Beofaachtungen auf Reuen' has been published. Although both of 
these works are intended to furnish guidance for the intending travellers on scientific 
matters, the latter, since it now consists of two octavo volumes, each containing 
over eight hundred pages, is perhaps more fitted for previous careful perusal than 
to furnish practical hints in the field. Still, to many the bulk may not be a serious 
difficulty, and on important expeditions, the traveller acquainted with German 
would doubtless consider that tike valuable information the 4 Anleitung ' contains 
lur more than compensates for its weight end size. 

The work is certainly most exhaustive and complete, and no lew than thirty- 
two professors and experts have contributed articles on the particular branch of 
hcientific inquiry which they have specially made their own. To give merely a 
brief notice of each of these would be impossible in these pages, and if any fault 
can be found it is that too much has been attempted for the purpose in view, and 
that the average traveller would liave profited more if less had been given and the 
matter had been more condensed. 

That the latest discoveries and results of the most recent investigations have 
been taken advantage of may be seen from a glance of such articles as that by 
Prof. B. Finsterwalder on 44 Photography as an Aid to Land Surveying ; " Dr. G. von 
Neumayer and Dr. J. Edler’s on 44 Magnetic Observations on Land ; ” the im- 
l*>rtant notes on 44 Magnetic Observations on Board Ship," by Dr. Friedrich Bidling- 
inaier; the article by Dr. W. KOppen on the 44 Use of Kites in Meteorological 
Observations ; ** and mtny others. A special interest attaches itself to the article 
on geology, inasmuch as it was the last work of the kind undertaken by its illus- 
trious author, the late Baron F. von Richthofen. 

Very properly, the opening section of the work, written by Herr P. Vogel, is 
devoted to fixing positions by astronomical observations j but considering the im- 
portance of this subject, and the amount of detailed information contained in many 

2*2 
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of the others, this section is hardly so complete as might have been expeoted. In 
addition to bare statements of formula, it would have been on advantage to the 
ordinary explorer if more fully worked out examples of the computations had 
been given, and If matters such as telegraphic determination of longitude, and 
longitude by ooeultations of stars, hsd received more adequate attention. The 
astronomical section is followed by one on route-surveying and triangulation by 
Herr P. Vogel ; and here again some important matters, suob as plane-table sur- 
veying, end the more exact methods of computation of geodetic distances, have 
hardly received the attention they deserve. Still, both of these articles are good 
so far as they go, and those on nautical surveying and photographic surveying give 
valuable additional information on these matters. 

In conclusion, t)r. von Neumayer may be congratulated on the publication of 
the third edition of this most useful work, and the amount of labour and pains- 
taking oars which its venerable editor must have devoted to its supervision is 
deddedly remarkable, when it is remembered that he lias now reached his eightieth 
jm. 
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The Peopling of Bwltserland.— An article by M. Pierre Olerget in the 
Mhtin of the Belgian Geographical 8ociety (1906, Vo. 2) on the peopling 
of Switzerland, gives a clear and detailed account of the relation between the geo- 
graphy of that land and its population. To its mountainous and therefore retired 
character, Switzerland owes its preservation of the Romansh language; to its central 
position, the fact of its having been peopled from prehistoric times. All the 
epochs between the ages of stone and of iron have been brought to light, and 
that not only in the lake dwellings of Geneva, Bienne, Zttrich, and Constance, 
but also in the region of the sources of the Aar, Kaitder, Lutsohine, Bonne, 
and Simme. Switzerland falls naturally into the regions of the Alps, ocoupying 
69*1 per cent of the total surface, the Jura 11*4 per cent, and the intermediate 
plateau 29'6 per cent These three regions have eaoh a distinctive density and 
character of imputation determined by its special geography. Its general elevation, 
however, assigns to Switzerland the rearing of cattle os its principal occupation. 
The vine is cultivated in Valais. In the Alpine valleys fruit trees, oereals, etc., grow, 
while industries, such as the working of marble, granite, and slate, exist. There is, 
moreover, abundant reserve of wnter-power, a factor of vast capacity, but its 
exploitation lies in the future. The characteristic employment, however, of Switzer- 
land ih cattle-roaring. That fact carries with it a wide disunion of the population. 
The great longitudinal valleys are more populated than the much more narrow and 
abrupt lateral ones. The highest inhabited villages are in the Orisons. More than 
halt the ]ieople of that canton live well above 3000 feet, two-fifths of them above 
3800 loot. The great valleys bear on their slopes terraces due to glacier action. 
Where the terraces are well marked we find great administrative communes, often 
coui|)osed ot many different centres. The physical factor seems to create political 
solidarity. Where, on the other hand, the terrace is absent, quite small groups 
constitute independent bodies. Everywhere alike, too, the sunny side is much 
more populated than the Bhady, and the dwellers in the former look down on.those 
in the latter, lnoluded in the interesting article is on account of nomadism, com- 
munism, •* conscrtages," etc., all of geographical significance. A plate shows the 
migrations to and fro of the dwellers of (Jhaudolin, between the Rhone valley and 
the Aiis> from January to Docoinner. 
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Popalation if Oman Vovao im Chi Mlddlo Ago*— The populate* sfths 
leading Oman towns in the Middle Ages to 3 quartern which tola long be «n tip 
subject of inquiry. Thanks to some lucky find* u>ad* in aneient town avrtftip& to 
is now possible to elate, according to official enumerations of the fifteenth oertwy, 
the figures of population of a number of sort communities, In part with c omp let e 
authenticity (as in the case of Nttrnberg), in part with a high degree of preMUHp* 
The fullowing to a list of such towns 


Town. 



Yssrsf sampan 

torn. 

ftiKiismo 

Stmssburg 


... ... 

... 1470-77 

• M 

OAlOfi* 

Nttrnberg 


... 

... 1440 


utm 

Lttbeok 



end of 14th century 

22,300 

n ••• 



end of 15th am 

•WT 

28,070 

Ulm 



... 1427 

... 

20,000 

Augsburg 


... ... 

... 1475 

... 

104100 

Rostock 



141(1 


14.000 

Zttrioh 



1410 

»« 

10,570 

Frankfurt-on-Malu 



1440 

1 

*»* 

0000 

Basel 


... ... 

... 1471-75 

... 

ooop 

Egor 




1446 

... 


Freiburg In Ueehtlaad (Hwlftserhrad) ... 

... 1447-48 


5000 

•* ** 

«* 

. . 

1444 

... 

5000 1 

Mains ... . 



end at 15th century 

5787 

Ndrdlingen 




... 1450 


5005 

Heidelberg 




1480 


5000 

Freiberg la Baxony 




1474 


5000 

Ueberlingen 


... ... 

1444 


4800 

Dresden 


... 

1477 


4208 

Butsboch .. 




1421 


2285 

Meissen 


... ... 

1481 


2000 


On the above data the distinguished Austrian statistician, Uis Excellence eon Inaraa- 
Bternegg, makes the following remarks in the Statistical Monthly (May, 1900) : 
“ This goodly roll of twenty towns suffices to reduce to their proper measure the repre- 
sentations, mostly extravagant, of an earlier time respecting the wealth of population 
of German towns in the Middle Agee. On this list are included towns, such aa 
Ltibeck and Augsburg, belonging beyond dispute, politically and economically, to 
the most important and influential of their time. It can only be regretted that pre- 
cisely for the two most important communities of the old German Empire, Cologne 
and Vienna, no available sources have been discovered for the determination of their 
population. Were the figures of population for these cities ascertained, they would 
furnish the high-water maik of city population for Middle Europe in that period. 
They would, however, further supply evidence that a population which nowadays 
seems hardly adequate for a modern second-rate town, was yet in those times a 
lector of great power, not only on account of the generally low standard of popula- 
tion in the empire and its territories, but also by reason of the exceedingly strong 
tide of rich civic life pulsating in these autonomous communities.” 


Barth-movementa tad Elver Profiles in Peninsular India.— In the 

Records of the Qeulogical Survey pf India, voL St, pert X, Mr. E. Vredenburg calls 
attention to the marked deviation from the normal displayed by the profiles 
of several of the rivers of the Indian peninsula, notably the Narbada, and 


• Excluding people In transit, 20,722. f Excluding people In transit, 20,165. 

X Not oonnting people in transit 
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t\w conclusions to be drawn respecting increments of the surfboe In reoent 
geological times. The subject is of interest from the faot that the phenomenon 
»etm§ to be not merely a local one, but to belong to a series of simultaneous 
movements whloh bare been of considerable importance in determining the exist- 
ing configuration of large parte of the Earth's surface. The upper part of the 
Narbada basin Is ocoupied by an immense deposit of Pleistooene alluvium, rioh in 
mammalian fondle, which boring has shown to fill a rock-basin of great depth. 
On emerging from the alluvial plain, near Handia, the profile of the river becomes 
suddenly steeper, and from this point to the sea is almost a straight line instead of 
presenting the cum characteristic of most river-courses with their gradually decreas- 
ing fall. The general straightness of oourse also points to the agency of reoent 
surface changes. Somewhat similar features are observable in the case of other 
rivers, such as the Tapti, with its tributary the Puma, and the upper Godaveri, all 
of which traverse places of old alluvium, on leaving which their gradient becomes 
markedly steeper. It has been sought to account for this by supposing an uplift of 
the Western aide of the peninsula relatively to the eastern, but Mr. Vredenburg 
points out that the result in the case of the Godaveri would necessarily be the 
reverse of that in the case of the westward-flowing streams. A more satisfactory 
explanation would be forthcoming on the supposition of an extensive though shallow 
warping of the surface along certain definite lines. A single anticlinal ridge, running 
west of the western end of the Narbada and Puma plains, with a strike slightly 
east of north, would also cut the upper Godaveri at the lower end of its plain of 
ancient alluvium, and so account for the accumulation of all three deposits, while a 
parallel ridge would account for the plain of Khandesh. Similar exceptional features 
in the profile of the Rhine are alio largely due to Pleistocene crust-movements, while 
many features of northern topography, ay. the Swim and North American lakes, have 
been asoribed to similar and contemporaneous agencies. In the latter oases glacial 
conditions played their part, but the simultaneous occurrence of Earth-movements 
In a oountry where glaciation, at the time, is out of the question, strengthens the 
idea that the ice had little more influenoe than to preserve the effects of such deforma- 
tion. Such a widespread warping of the surface in Pleistocene times would be a 
remarkable fact, but further data from regions intervening between India and 
Europe are needed. Mr. Vredenburg suggests the possibility that the present isola- 
tion of most of the drainage of Persia and neighbouring countries may be in part the 
result of similar movements. 

Dr. Tafel’s Journey in Vorth-West China.— A further letter from this 
traveller (Journal, S7, 302), printed in the Zcittchrift of the Berlin Geographical 
Society (1906, No. 5), continues the account of his interesting researches down to 
February 25 last, at whioh date he a as at Hsi-ning, in the Kuku-nor region. 
The previous letter bad left the traveller at Kwei-hwa-oheng, near the north-eastern 
angle of the course of the Hwang-ho. Great scarcity was prevailing in this district, 
and the traveller comments on the absence of enterprise on the part of the 
mandarins, who, by inaugurating a system of irrigation, might make of the 
neighbouring llwang-ho valley a veritable granary. Kwei-hwa-cheng is well knewn 
oh a centre of the wool trade between China, Mongolia, and Northern Tibet, and the 
traveller gives some Interesting details as to the method of tran&i>ort, and so forth. 
From this place he travelled to Bautu, on the Hwang-hb, making a circuit through 
the mountain range to the north, the In-ahan of the maps, though the only name 
current in the country is Da-tsing-shan, as it is correctly given by Rockhill It 
consists mainly of steeply inclined Archman formations, and forms a very rugged 
wall-like escarpment with an undulating steppe beyond. In this region the Chinese 
are pressing back (or assimilating) the Mon gobs but their agricultural operations 



THE MONTHLY RECORD. 


ar® limbed by watt of rain, wbbh folk to gulariy only hi tha hllbu From Bonin 
(which hoc warty the mom importance as Kwet-hwa o h > m) (bn travslbr p oun d 
the Hwang-ho valley, Dm aotttbsvft port of which i» a Utobet steppe, end HW|W 
to tbo moderately elevated Orta ooun by* Bom loo th» Mongols ttnMM 
rapidly displaced by OMwee, who now Bra mom than half tbo population, tto 
first part of the Ordoe country consisted of bortooutal stmt* rich In tilioatei, «md 
being hardly anywhere seen. Ho gray plain wo* orated with rat hoot* Of 
aheep and camels belonging to the Mongol* under the Ordea chief Wang, furth er 
south send beoa m e acre and mote pbattfut, forming great berohanas and bhraeg 
many of the original valleys, At length Mb appeared to tha south, and the towers 
and battlements of the Great Wall ap p mr ei It la hera eeaepeaed rtOMy of blocks 
of loss*, which here makes its appsranaa ffhe wall is threatened by tbs adraetag 
•ands from the north, as well aa by the km itself, and the oWf of Yudin b like* 
wise half buried in sand. No traveller hid tmvfmisly made his way to this place 
in foreign dress, and Dr. Tsfel was entyested to mudi annoyancn South of this 
he crowed a low range formed by a gigantic wall of him over 4100 font thick, and 
seeming to represent the Lu-kws-Ung of the maps* Beyond Antes* he left the 
main road to Ning-hta, in order to touch the northern spurs of the Uu^KHfoan. 
The formations here showed traces of much dislocation and pressure, and the 
structure was difficult to make out. Dr. Tafol endeavoured to follow the IHang- 
ho from Chung-wei to Lau-chau, but found that it passed through a wild gorge, 
impassable by foot-passengers, having here to break through the extreme easterly 
spun ot the Nett-shan. The population waa exoeediugly scanty, and from what he 
saw, Dr. Tafol it inclined to put the whole population of Kansu at for leas than has 
been supposed— some two or three millions only. From Lau-chau he made his 
way to the country north of Kukn-nor, but his caravan was attacked by Tibetans 
and forced to beat a retreat. He hoped, however, after renewing his equipment, to 
carry out his intended Journey through north-ess' em Tibet 

Anoint 4»f Gkflriml Volet*©.— The Ttytohrift of the Royal Netherlands 
Geographical Society for March bat gives a provisional notice of an ascent, made on 
December 24 and 25, 1905, of the gigantic volcano of Cherimai, in Java. Previous 
ascents wero those of van Dlume (1926), Junghuhn (1837), and van HoCvell (1844;. 
This last ascent was made by Heer J. A. Deknatel and five other mountaineers 
from Linger Jati, east by north of the summit. Starting at 7.30 a.nu, the expedition 
climbed on horseback till 9. Beyond the top of Gedeh, their path ran without a 
break through dense primeval forest Then, rising into the zone of European vege- 
tation, they experienced great difficulty m breathing, the heart 9 * beating being felt 
up to the throat on making a ten minutes 1 climb. At 3 p,w. they were within 1000 
feet of the pinnacle. After a further climb of three-quarters of an hour, four of them 
reached the rim of the crater at 5.46. The cavity, with ita continuous rumble and 
sulphurous steam, made an unspeakable imprewion. All around, however, waa 
dense fog. Descending to their hut within 1000 feet from the top, where they 
passed a cold night with the thermometer at 47°, they started again next morning 
at 4, and reached the top at 5. At 6.30, under the rising sun and a cloudless sky, 
they had a view extending from far beyond Pekalong to Krawang, with the sea in 
front, and in the distance the peaks of ill the volcanoes of mid- Java. Starting at 
7.80, four of them made the circuit of the crater iu two hours. 

Tke VMM Hftlmakm (Jilnlo).— The derivation and meaning of the word 
“Habmahrrt” b discussed in (he 2tytf«c*rj/*of the Royal Netherlands Geographical 
Society, vol. IS, No. 2. In an earlier number of the same Journal, the word was 
represented as Tktoeee, and as signifying “ Mother of the land,” relatively to which 
Tidote waa bland, * child of the land." A letter from P. A. Oudemaos in the above 
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journal quotes a passage fiorn F. S. A. do Cleroq, stating that the name means 
support or foundation of tbo land, and should properly run Haldmahdra. Hold, 
however, is Tidorese, corresponding to the Ternatan “ Kaha,” though nobody thinks 
of flaying “Kaha-ma-hcia." In Tidorese pure and simple, the name would be 
••aoewb," and nobody can explain the barbarous combination *of the two 
^MflWUl«es. Following a peculiarity of the whole of the Indian archipelago, the 
ImSVes constantly speak of “ Halmahera " great land ” ; but the people of Ternate 
apply the half Ternatan and half Tidoreee “ Hikmahera,” and the people of Ttdoce 
the word “ Halejorah,* to the largest of the Moluccas proper. Heir Oudemani 
further cites an authoritative passage, showing that, according to Oviedo* the name 
Halmaheiia properly applies only to a province. The island of Jilolo was by the 
inland people called M Aliora." Them is a reply to this letter by J. A. F. Bcbut 
in the same Journal 

mm 

The Ascent of the Evweamri Peaks.— Full details as to the moent ascent 
of the ftuweneorl peaks by the Duke of the Abrussi sod his companions are not yet 
forthcoming, hut s letter from one of the latter, Signor V. Sella, communicated to 
the Time* by Mr. Douglas Freshfield, makes some addition to the vague information 
previously available. Signor Sella Bays that the duke, accompanied by two 
Gourmayeur guides, climbed All the five highest peaks of the range, and took 
from them observations with a mercurial baiometer as well ns a number of compass 
bearings. Captain Cagni carefully measured a base line near Bujongolo, in older 
to ascertain the exact distance of the sumzpit of Kiyanja from the rock shelter 
Kkjhuchu, so that the resulting map of the snowy portion of the chain will have a 
firm basis. Signor Sells also made several ascents and obtained a number of photo- 
graphs and panoramas, including views in the forests and valleys of the Mubuku 
and Bujogo. The latter is said by him to be the largest tributary of the Mubuku, so 
that, as Mr. Freshfield points out, it seems to be of more Importance than has been 
suspected. As regards the height of the highest peaks, all the information given is 
that they are several hundred feet higher than Kiyanja and to the north-west of it. 
It will be remembered that the height obtained for Kiyanja by the British Museum 
party (Jewmol, July, 1906, p. 60) was 16,679 feet, but this wsk by aneroid and boiling- 
point thermometer only, and may be in excess of the truth. In any case there is no 
reason to suppose that the height of the culminating point will greatly differ from 
that given by Lieut. Behrens, in the July number, to the higher of the two peaks 
identified by him with Stuhlmann'B Kanyangungwe. A sketch-map sent by 
Signor Sella to Mr. Freshfield places the various summits in positions closely 
approximating to those of Lieut Behiens, the highest summit of the Italian 
traveller corresponding to Kanyangungwe of Lieut. Behrens. The position of 
Kiyanja, however, according to Sella, corresponds to that of the peak estimated by 
Behrens to have a height of 15,692 feet, and Identified by him with the Ngomwimbi 
of Stuhlm&nn. If this was really Kiyanja (of which Lieut Behrens obtained, 
otherwise, no observations), it would help to explain the fact that Mr. Wollaston 
placed the higher peaks seen by him at some miles from Kiyanja, though in this 
oase the direction given by him (due north) would not be quite intelligible. 

Mew Bouts to Lake Chad.— Considerable activity is being displayed in the 
attempt to open up a new route to Lake Ohad through the French Congo colonies, 
by way of the upper Sangha and Logone rivers. In the July number of La 
Geographic particulars are given of an expedition which was carried out in the latter 
half of 1906 by Lieut. Lanorenon, of the French Colonial Artillery, while on his way 
to take up a post in the Chad territory. Anting under special instructions from M. 
Gentil, the Commissary-General of the French Congo, Lieut. Lanorenon organised s 
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caravan it Carnot, on the Mambdrl branch of the Sangha, with the object of explor* 
mg the Httle-known country between that station awl Lai, on the Logon*. No 
similar expedition had been undertaken since Captain Loader's Journey in 1901 (M 
Journal , vol. 10, p. 540). Though he oovered a great deal of new ground, Oi a lt is 
Loefler was unable to establish the derived nonneotSon between Carnot and M»Ml 
route on the northward journey trending eastwards to the Shari, while on the VSMn 
Journey, after traversing the Tuburi marsh, be reached Carnot by a route which tan 
for the most part a eons'derabte dUtaoot west of the Logons, The very heavy 
mortality among the porters who engaged lathis earlier expedition made it ealtemely 
difficult for Lieut Lanorenon to ssoute mdses to act ae oarriem. A start was 
finally made from Carnot early in July, 1905. The expedition first made lie way to 
Kundd, and then turned to the north-east hi the direction of the Logons. The 
region traversed presented features of greet cwgraph leal and b)drographical interest 
Several rivers, confined within narrow and precipitous valleys, dtssend from the 
Adamawm highlands towards the Logons and the Sbari \ and of one Stream, the N'gu, 
the oourse was found to be broken by a oaforaet between 800 and W in height 

The Logone was struck not for from a mountain mass named Bumbabal, which 
dominates a wide expanse of country. Some of the tribes eucountered bad ik. even 
heaid of a white man, and the early stages of the ex|iedtlinn won) peaceful in 
character, but in the Laka country the attitude of the natives became deoidt dly 
hostile. Lai was reached on September 4, after a journey ft out Kundd of nearly 
400 miles through unknown country. Ciroumstanoes made U necessary for Lieut. 
Lanorenon to accompany the expedition on its return journey. On this oooasioo the 
country between Bnmbabal and Carnot was traversed by a new route which did not 
touch at Kundd ; and when Lieut. Lanorenon again turned north to reach his post in 
the Chad territory, he sought out a third route between Carnot and Bumbabal, 
following in part the course pursued by Ceptain Loefler. What promises to be a 
■till more important expedition has been despatched to the French Congo by the 
Paris Geographical Society, under the leadership of Commandant Lenfont, with the 
object of developing communications between the Sangha and the Logons basins. 
Efforts will also be made to secure reliable data about the economic resources of the 
country, and to extend French authority among the tribes. The upper Sangha 
Concession Comjeny has contributed largely to the funds, which, according to the 
IKpecht Colonial* , amount to £7400. Including the leader, the European staff of 
the expedition will number no fewer than nino members. As might be expected, 
Commandant Lenfont, who left France for Brazzaville on August 25, will devote 
special attention to the navigability of the water wa> s he is to explore. On the way 
to Carnot some time is to be spent in exploring the forest region around Nola, where 
the Mambdrf and the Kadll flow together to form the Sangha. Beyond Carnot the 
plans of the expedition will largely be determined by circumstances. Somewhat 
different in character is another expedition, which haa been organised by the Paris 
Geographical Society with the assistance of the Pasteur Institute, for the study 
inamly if the distribution and characteristics of the sleeping sickness in the French 
Congo, particularly in the upper Ubangi n gion. A sum of £5000 has been sub- 
scribed for the purpoees of the mission, at the head of which will be Surgeon-Major 
Martin, who has had experience of tropical diseases both In Indo-China and in West 
Africa. The mission is due to start from France this month (October), and will, It 
Is expected, be abeent about a year and a half. 

Ho TkOftfi Utti — A paper by M. Aug. Chevalier, in La CMograpkie 
(voL IS, No. 4), gives a fresh and graphic picture of the Island of SSo Thomd, in its 
physical, historical, and more especially economic aspects, as a result of a sojourn 
of some weeks in 1906. Its population, 38,000, it distributed between the city. 
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7 Tillages, end over 200 plantations. There are 2600 Europeans; oyer 11,000 
negroes converted to Catholicism ; 2000 Angolan fishcrfolk, the descendants of 
200 slaves stranded on the coast in 1540; and 20,000 imported labourers, mostly 
from Angola. By nature a wild chaos of mountains, intersected by ravines opposing 
the most stubborn resistance to cultivation, the island hsB, practically since 1870, 
thanks to prodigious and ingenious industry, been converted into a vast tropical 
garden of exuberant fertility. Its superabundant watercourses, too, are now being 
utilized as water-power and for irrigation. Half the island is now under cultivation ; 
a quarter in the oentre, occupied with forest, is still capable of plantation ; whilst the 
other quarter — marsh, dunes, and barren almost inaccessible peaks- -is economically 
useless. The cllma’e is mild and humid, with wet and dry seasons, but the tempeia- 
ture hardly varies all the year round. Yet thien climatic regions are distinguish- 
able: (1) the north and north-east, comparatively dry ; (2) the south and south-west, 
much more humid ; (8) the region of high altitudes. The cultures, again, are 
divisible into altitudinal zones: that of the oil palm exttnds from sea- level up to 
800 feet \ cacao is grown chiefly between 620 and 1300 feet ; sugar-cane at low 
altitudes; c offta arabica from 2300 to 4000 feet. Tlic two great products are 
cacao and ooffeo. In 1905 the cacao production of BSo Thom 6 and Principe (23,187 
tons) much exceeded that of Ecuador (18,268 tons), and still more that of Trinidad 
(18,968 tons) ; and in a few years the two islands should double their present pro- 
duction. Other cultures are quinquina, introduced in 1864 ; bananas; and European 
vegetables, which thrive from 3300 to 4500 feet. In. an ascent of the peak, the 
height of which M. Chevalier places at 6640 feet, he gathered ten species of plants 
nowhere existing save on the flanks of the mountain. 


Tide-levels tad Datum-planet or the Pacific Coast of Canada.— The 

Canadian survey of tides and currents has lately been extended, under the able 
direction of Dr. W. Bell Dawson, to the coasts of Biitish Columbia, and an account 
of the work so far accomplished has been given in a supplement to the annual 
report of the Department of Marine and Fisheries (Ottawa, 1906). An important 
piece of work, which had to be undertaken in an early stage of the survey, was the 
determination of a plane of reference for the height of the tide in the various harbours, 
and its correlation with previously employed datum -planes. The value of reliable 
levels is obvious from the poiut of view of harbour and other public works, as well 
as for mariue purposes, while from a geographical stand; oint they are of unusual 
interest in this particular region on account of the rapid alteration in the relative 
height of land and sea which seems to be taking place at the present time. The 
fixing of a satisfactory basis for the tide-levelB wa* the more important on account 
of the uncertainty prevailing in regard to the datum-planes of important suiveys, 
or the absence of means bf correlation, owing to loss of records. The obvious 
plane of reference to be adoptod in connection with tidal observations is mean sea- 
level, and the unusual character of the tides on the Pacific coast renders it im- 
portant to adopt the best method of obtaining its value. The leading feature in 
the Pacific tide is a pronounced diurnal inequality in time and height, according 
with the declination of the moon, but subjeot also to an annual variation with the 
change in the declination of the sun. In the enclosed waters the tide curve has 
quite an anomalous appearance, the sea often standing for a long time near high- 
water level, with a sharp and short drop once in the day. The spring and neap 
tides are thus reduced to a secondary feature. Under these ciicumstanoes there is 
a notable difference between the half-tide level and the true value of mean sea- 
level, and the determination of the latter requires the hourly ordinates to be taken 
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throughout the year by a registering gauge. By carrying out this work it ia 
hoped that a basis has been secured by which some approximation to the rate of rise 
of the land now in progress can be attained. Much paint has alto been take* to 
correlate the various datum-planes which have been employed at Victoria and 
Esquiinault, one moet fortunate result being the establishment of the lost Publio 
Works datum (and others depending on it), with the help of a record of which 
the present engineering staff were unaware. 

POLAR RSHOMI. 

The Polar Conference at Brussels —Representatives of some of the prin- 
cipal countries and bodies interested In polar research met at Brussels early in 
September, under the presidency of M. Beemaert, Minister of State, to discus* the 
proposal for an 41 International Commission for the Study of the Polar Regions,” 
put forward last year by Belgian representatives at the Et on* *mic Congress at Mona. 
After considerable discussion, a scheme put forward by I)r. Charoot was adopted 
on Septemlicr 10, with some modifications, by a a mmitteo mainly composed of 
explorers, and on the following day was accepted by the Congress In plenary 
session. The commission a ill be constituted by the inclusion of two effect 1 "'} and 
two extra members of each country that has taken part In polar exploration, with 
arrangements for the addition of representatives of countries that may at any time 
be organising new expeditions. Corresponding members may also be nominated 
from the ranks of explorers or others who have carried out scientific research in 
regard to the Polar regions. The members are to hold office for six years, half of 
the number retiring at the end of three years, but being eligible for re-election. 
They are to elect a president, a vice-president, and two secretaries. This scheme 
is the result of a compromise between the views of those who desired the com- 
mission to be composed entirely of polar explorers, and those who wished to give 
it a more comprehensive character, both as regards its composition and methods of 
action. It was understood, however, that its scope might be widened in future. 
At present, at least, it will not organise expeditions on its own account, its main 
objects being defined as the establishment of closer relations between polar explorers, 
and the eo-ordinstion of methods of observation. Especial stress was laid on tho 
second of these objects, and it was urged that all oceanographical work should 
conform to tbs methods adopted by the International Association for the Study of 
the Sea. 

Thu Wellman Airship Expedition.— News received at Hammarfest from 
Mr. Wellman at the end of August was to the effect that, owing to faults in the 
mechanical equipment of his airship, the voyage northward had been postponed 
until next year, a possibility which he had kept in view from the first The prepara- 
tions in Spitsbergen had progressed satisfactorily, but the car would be entirely 
rebuilt in Paris during the coming winter. 

The Voyage of the “ Gjda.”— Captain Amundsen has telegraphed to King 
Haakon announcing the safe arrival of the QjOa at Cape Nome in Alaska, the north- 
west passage having thus been completely accomplished by him. King Haakon 
has signified bis assent to the naming of the coast charted by the expedition after 
himself and Queen Maud. 

Mr. Mikkeieen'e Expedition.— We have received news from Mr. Mikkelsen 
bringing the account of his doings down to August 18. He appears to have en- 
countered unusual difficulties at the outset of his undertaking, and was apprehensive 
of being unable to keep to his programme ss regards this year’s winter quarters. 
On the way to Bering strait he bad touched, among other places, at Bt. Lawience 
island, where half the requited number of dogs— fine, big animals— were obtained. 
A gale, accompanied by fog, made it impossible, however, to rescb the Siberian 
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mat, and a ooone was shaped for Port Clnrenoe, but advene wind and current kept 
the ship drifting to and fro for three days amid considerable danger. The port was 
readied at last, but the leader’s plans were thrown out of gear by the serious illness 
of Mr. Detlevsen, necessitating his being sent* back, and by the desertion of two of 
hla men. A start was again made on July 22, but the season proved quite an 
abnormal one— wind and current coming persistently from the north, and making 
it impossible to make any good progress, owing to the closeness of the ioe to the 
coast Down to August 18 none of the whalers frozen in last year had made their 
appearsnoe, and Mr. Mikkelsen’s was only the second vessel, and the first sailing 
vernal, that had made ita way as far as Point Barrow, galea and fog oontinually 
hindering an advanoe. At the time Of writing there were indications of s southerly 
wind* and Mr. Mikkelsen hoped that this would make it possible to proceed east- 
ward past the point He intended to push os far as possible during the month of 
navigation remaining, and to do as good work as possible wherever it might be 
neoeasary to go into winter quarters. Next Bummer he hopes to carry out the 
original plan, spending two more years in the Arctic, should the additional funds 
(some £220) thus made necessary be forthcoming. A further communication may 
be expected from the explorer after the winter quarters have been reached. 

loo tad Ita Movements in Baffin Bay.— A very thorough study of the move- 
ments of the Ice in the region of Baffin bay, as a result of currents and weather 
influences, forms pert 7 of the VerQjfentlichungen of the 1 Institut filr Meereskundo ' 
and the Geographical Institute of Berlin Uni\ entity. Its author is Dr. Ludwig 
Meoktng, who, after a general discussion of the relative influenoe of currents and 
wind on drift-ice, deals in full detail with the effects of both agencies in the area in 
question. From theoretic considerations, supported also by actual instances, be 
concludes that while pack-ice is influenced in its movements by any wind that is 
blowing at the time, and while icebergs are of course moved by the wind when 
currents are practically absent, the wind has but a minor effect in the case of beige 
where definite currents exist In tracing in detail the effeots of currents in the 
Baffin bay area, the writer has naturally to examine minutely the whole regime of 
the circulation, and this seotlon is perhaps the most important part of the memoir, as 
some of the conclusions arrived at differ from those of previous writers like Ptttersson. 
In particular, he holds that the so-called “ North water," south of the entrance to 
Smith sound, whioh is remarkable from its comparative freedom from ice, even in 
winter, is really Atlantic water, which enters Davis strait as an under-current, and 
comes to the surface in the far north. Others have considered it to bj derived from 
the relatively waim, northwaid-flowmg, West Greenland current; but besides 
adducing evidence to show that the Davis uuder-current is maintained for a long 
distance through Baffin bay, Dr. Decking contends that, as there seems little doubt 
that & movement of cold water takes place southward in the vicinity of Cape York, 
it would be impossible for the warmer water of the West Greenland current to 
make its way across this to the position of the North water. Another important 
point is that of the existence and source of the M middlo-ice current," running south- 
wards from Melville bay, which Dr. Hooking considers to receive an impulse from 
three, more primary, currents (including the Davis under-current), besides that 
which results from the melting of ioe in the bay. In summarising the general 
system of circulation, he shows that all the various cominraents combine to feed 
the great Labrador current, whioh maintains its unity until outside the limits of the 
area dealt with. The question of the effects of weather conditions is more com- 
plicated, and must be referred to briefly only. Besides causing minor variations in 
the conditions of ico-drift, weather plays an important part in determining the 
amount of ioe present from year to year in the sea off Newfoundland. Dr. Heckiag 
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points oat that it is nsnsassry tod— 1 — pamtely with the aeatoe tad ghrierdes. Ha 
hnds that the amount of the former varies directly with the steepness ^ the pmmUb 
gradient, during the months November to January, bsMm Booth Qn wsikii d M 
the mouth of the St. Lawrence. The amount of gto oierdoe dipan da an Mm 
complex causes, tha weather of tha preoidtog rummer exercising, howe^r, a p*. 
dominant influence. In oonolusiou, tha writer points ont tha need of faaaatohto 
elucidate (1) the quaetion of periods variations in the amount of ice; (ft) the 
relation between yean of abundant ice to the Iceland and Newfoundland watoev 
respectively. 


liflllflMtt IMlIflT 

Determination nf Arena.— Tha mathoda by which the auptodetolaMaanfoan* 
tineni a, countries, islands, and aeaa were obtained by geographer to ehrfy tiniae, and 
tha history of their subsequent development, form a subject that must always be Of 
interest and importance, and it is striking that comparatively little bps been written 
on the subject True, brief accounts are to be found in the writtop ef Humboldt, 
Vivien de St Martin, Oelckh, and others, but them are for from complete, op deal 
with the subject from special points Of view. This want has now to * grant cutout 
been supplied by two important papers by Dr. W. Sobraitdeberg, ef Lost, which 
have appeared in Noe. 8 and 4 of the ieiieeknft der QeMwkofl /flp Brdkwuk an 
Berlin for the present year, under thq title * Zur Geschiohte dm Oeogfephlseben 
Flsobenmestung his sur Krfindung das Plsnimeters.* Tha subject Is dealt With 
under the three following sections : (i.) From the time of the ancients to the middle 
of the seventeenth century ; (lb) From the middle of the seventeenth to the middle 
of the eighteenth century ; (ill.) From the middle of the eighteenth to the middle of 
the nineteenth century. Although the first section contains useful information 
as to the earliest approximate methods of obtaining superficial areas, It Is with the 
last two that Dr. Schmiedeberg principally deals, and concerning which he baa 
evidently made a special study. In the forty-two pages which he devotes to these 
latter he gives a most useful account of the various methods by whiob estimations 
and measurements of areas were made, with some of the results obtained, making 
reference to many authorities from whom he quotes. The third section is exception- 
ally complete considering the comparatively few pages at the author*# disposal, and 
commences with the date of the publication of BUsching*a ' Neue Erdbeschreibung,* 
m 1754, traces the history of the subject down to the year 1860, giving also a short 
account of the invention of the planimeter, and finishing with a theoretical dis- 
cussion of the more exact methods and computations lor obtaining measurements 
of large areas and cones, taking compression and the figure of the Earth into con- 
sideration. Tho history and development of the various methods and devices for 
obtaining superficial areas corresponds pretty much with the history nf geographical 
uiscovery, and in the earliest times the results were naturally extremely rough and 
appioaunate, not only on account of the methods themselves being at fault, but 
owing to the erroneous conceptions of tbe land forms and dimensions of the Earth. 
As geographical knowledge increased, the demand arose for more exact measure- 
ments, and with these demands the methods of obtaining them were forthcoming. 


TimSh Oram tX th* Oxford School of Oo og r xphy.— Tho thiid 

biennial Vocation Court, in Orography wu bald thii year from Tuaaday, Angoat 7, 
to Friday, August 24. There were eixty-five students, more than double the 
number of 1804. Eleven students came with grants from the West Biding Cou nty 
Council, and one with a grant from the Glamorgan County Council. E ach morning 
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lectures wm given at nine and at ten in the lecture-room of the University Museum, 
which was kindly lent by the Museum Delegates. This permitted the preparation 
of the hoture-room and map-room at the School of Geography for the practical 
work which occupied the rest of the morning* To avoid overcrowding, the students 
were divided Into three sections, two of which took practical work indoors, while 
the third carried out exercises in map-making in the field. The work nt the School 
of Geography was carried out by the Reader iu Geography and Mr. J. F. Unstead, 
of Goldsmiths’ College, with the assietsiioe of Mimes N. E. MscMunn and L. 
Jowitt, Prof* G. W. Hoke, of Miami University, Ohio, and Messrs. E F. Elton 
and H. 0. Beoktt. The field mapping was under the direction of Messrs. R. 
Slvcwright and B. V* Darblshire. The oourse was opened by Mr. H* J. Mackinder, 
who dismissed the matter and method of geography, and in illustration analysed 
the geographical conditions, physical and political, of the eastern end of the 
Wealdan area. The other lectures were as follows : four lectures on the Growth 
of Geographical Ideas, by Mr. C. R. Beazley ; four on Greece and Asia Minor, by 
Mr. J. L. Myres ; two on Palestine, by Mr. J. K. Unstead. Eleven lectures were 
devoted to different aspects of the geography of the British Isles: three by the 
Rev. K. C. Spicer on Its physical features; three on the climate, vegetation and 
economic natural regions, by Mr. Herbertson ; two by Mr. A. M. Bell on the 
character and origin oi the British flora ; two on Medieval Historical Geography, 
by Mr. P. M. Roxby ; and one by Mias MacMunn on the Historical Geography of 
a County, illustrated by Essex and Cumberland. Five lectures dealt with World 
Geography: four by Mr. Herbertson, and one, on the distribution of wheat, by 
Mr. Unstead. One of the most interesting features of the course waa due to the 
presence of three distinguished American professors, who were good enough to 
lecture on different aspects of the geography of the United States. Prof. Emory R. 
Johnson, of the University of Pennsylvania, gave two lectures on the Geography 
of American Transportation. In his laat lecture he discussed the probable effects 
on trade routes of the opening of tho Panama canal. Prof. Spencer Trotter, of 
Swarthmoro College, Philadelphia, lectured twice on the Biological Regions of North 
America. Prof. G. W. Hoke, Miami University, Ohio, gave three lectures on the 
Social Geography of the 8onthern Appalachians and their Border. On three 
eveninge there were animated discussions on (o) methods of teaching geography 
in secondary schools (introduced by Miss Cooper, Tutor to Women Students 
of Education at Oxford); ( b ) appliances (introduced by Mr. M. W. Keatinge, 
Reader in Education) ; and (c) on ay 11 abuses. Several excursions were arranged to 
places of geographical internet. Mr. Spicer conducted the students to 8hotover; 
to the Chiltero escarpment; and to Sinodun hills. Mr. Herbertson was leader 
iu expeditions to the Evenlode valley and to tho Cotswold escarpment. Mr. 
Myres showed tho students Oxford itself, and the more important exhibits in the 
Ashmolean and Pitt Rivers Museum. 


OBITUARY. 

The Bew. George Grenfell 

We regret to record the death, which ooourred on July 1 at Bassoko, West Africa, 
as the mult of blackwater fever, of the Rev. G. Grenfell, the well-known pioneer 
missionary on the Congo, to whom, perhaps, more than to any one man besides, we 
owed our knowledge of the ramifications of the great interior fluvial eystem in 
the years following its first revelation to the world by Stanley. 



OBITUARY. 407 

Mr* Grenfell wu born it Mount bey near Pensanoe in 1848, end educated at 
King Edward's Sobool, Birmingham. Intended for a business career, be aooi 
decided to giro np hie prospects in this direction and devote himself to misriongfjr 
work, being sent out to the Mamma la 1878, under the auspices of the fefife 
Miwionary Society. ThU region was then more of a terra incognita than any 
other part of the African coasts, end during hie four years* residence in tt» ha w«ft 
able to oollect much information on the country end its people which waa new la 
those at home, and which he made generally available in a pap* published la Mia 
R.GJ8. Proceeding* la October, 1888. Four yea* before this he had been trine* 
fened to the Congo, then attracting unt venal attention from the efforts of the 
International Association to open up the unknown interior. Ha toon proved him- 
self fully capable of making the most of the opportunities for ptonear work thus 
presented. In August, lHH'J, lie, in company with lax colleague, Mr. Bentley, 
founded the station at Manvanga oo the lower river, ami pushed on towards the 
interior, where his society, with commendable foresight oml enterprise, bad decided 
to place a steamer on the vast navigable system of the upper Congo. The work of 
transporting this steamer, the well-known Peace, through the region of the cataracts, 
was successfully accomplished by July, 1884, when, in company with his colleague, 
Mr. J. T. Comber (who had also shared his labours At the Kamcrun), 0 rent oil 
started on a preliminary t * ij> up the great river. During a live weeks' voyage, the 
first grout tributary atovc the tails (now known to bo identical with the Kasai) was 
ascended to a j>oint above the junction of the Kwango. Soon afterwards a more 
extended voyage was made, the most important result of which was the discovery 
(accidental in the first instance) of the great northern tributary, the Ubangi. This 
was ascended during the return voyage as far as 4° 30' N., the great probability of 
the identity of this river with the Welle of Schweinfurth being thus demonstrated. 
The imiKirtant southern tributary, the Ijomami, had also been ascended for a con- 
siderable distance, as far as 1° 50' S., and the mouths of other tributaries examined. 

These geographical labours were not allowed to interfere with Grenfell’s primary 
work as a missionary, to which he devoted himself with unflagging zeal to the last. 
But he realised the importance, for his own work no less than that of other Euro- 
peans on the gnat river, of obtaining as clear a knowledge as possible of his Held 
of operations. He therefore continued to take every possible opportunity of adding 
to our knowledge of the groat river system, and during further voyages in the 
Peace and the companion vessel, the Goodwill , he was able to throw additional 
light on the courses of other important tributaries, especially the Kasai, which be 
ascended as far as its junction with the Lulua. The preliminary rsaulte of these 
surveys were given to our Society in 1880. in 1887 be as c ended the Kwango to 
the Kikuqji fells and made a large scale survey. His survey of the perplexing 
c mrse of the main river, with its infinity of interlacing channels, was continued as 
opportunity offered, tho result being a large-scale chart based on something like 
200,00) cross-bearing*, 1500 sextant and theodolite observation for latitude^ and 
1200 for time and longitude. A reduction in ten sections was eventually published 
in the Journal in November, 1902. 

Mr. Grenfell bad from his boyhood taken a keen interest in geography, and this 
natural bent no doubt had a good deal to do with the precise direction taken by bit 
life-work. He joined the Society in 1882, and watched with appreciation its efforts 
to ixnprova the status of the subject in the schools of this country. In 1887 he was 
the recipient of (he Patron's Medal, given in recognition of his imiurtaut services 
to geography during his long raeidonoe in West Africa. 
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CORRESPONDENCE. 

The Phcenieitn Periplni of Africa. 

Ah Mr. E. J. Webb groups ms with those who appeal to the “ Phcenieitn legend ** 
of the circumnavigation of Africa in support of their view regarding the great 
antiquity of the Rhodesian mottaments, I should like to say that I do not rely at all 
on the statement of Herodotus, which I none the less hold to be no “ legend,** but 
the truthful reoord of an historical event Io this 1 am supported by such weighty 
names as H. Wagner (" Phasnioisohe Bcbiffer umfuhren ... den ganeen Erdtheil, 
begttnstigt duroh die Meeres-Strflmungen an der KUste von Atoka," ‘Lehrbuch,’ 
Book 6, p. 190), E. Reclus ( w the first voyage of circumnavigation, mentioned by 
Herodotus'* (vol. 10, p. 27 of my English edition)), Dr. J. S. Keltic ( tf< there is no 
difficulty in crediting the story** (' Partition of Africa,’ p. 8)), and many others, 
to whom Mr* Webb will scarcely * venture to apply his caustic remark about 
41 ignorance of elementary astronomy .** I, no doubt, refer to the subject {Qtograr 
phioal Journal , vol. 27, p. 838), but that ib only to refute Mr. Maclver*s paradoxical 
statement that the ancients had no knowledge oi the Austral regions. The story is 
also mentioned in my 1 Gold of Opbir,’ p. 94, but only in a casual way, and no 
argument is built upon it. 

Mr. Webb asks, if Herodotus is to be believed about the Phoenician circumnaviga- 
tion, " why does no one believe him when be goes on to speak of a Carthaginian 
one f ** The reply is that this is Just what Herodotus does not do. He nowhere 
mentions a Carthaginian “ Peri pi us,” not even that of Hanno, which may have got as 
far as the Bay of Bissagos. What ho doas mention, immediately after the Phoenician 
story, is tbit of the ill-starred Bataspes (Book 4, par. 43), which was sent, not by the 
Carthaginiauo, but by Xerxes, who impaled or cruciGed (tot(ncQ\6wi(r*) the unsuc- 
cessful prince on his return to court. Why Posidonius is introduced 1 fail to Bee. 
No doubt he tried to discredit Herodotus ; but so he did Eratosthenes too, and, in his 
attempt to oorreot that great mathematician’s calculation of the circumference of the 
Earth, made a lamentable blunder whiob retarded the progress of geographical 
studies for many generations. 

A. H. Keane. 

Mr. Webb seems somewhat to miss the point of those who regard the statement 
that the sun was on the right hand during the supposed circumnavigation as tending 
to confirm its truth. Surely the natural conclusion to be drawn from it is not so 
much that the sun was north at noon, as that it was, during the greater part of the 
day, on the right of the general oourse sailed. This could only be the case if the 
na\ igators reached a part of the coast with a decided trend to the west, whioh, of 
course, would not be possible unless they at least approached the southern extremity 
of the continent. The statement would also seem to point (for all that Mr. Webb 
says to the contrary) to a position well within the southern hemisphere, for nowhere 
north of the equator at least would the sun's general position (i.e. for any consider- 
able ]*rt of the day or year) to the right of an oast-to-west course be so marked as 
to call for sjMoial comment. There is no need to suppose that the statement 
"startled the world." It merely i>roved unacceptable to Herodotus, who was 
hardly remarkable for acuteness of perception, and whose whole attitude in the 
matter was obviously influenced by preconceived ideas. 


Edward Heawood. 
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Alps — Geology. 0. Af. 140 (1000) . 606-668. Axgsnd. 

Bur Is teotontyoe do to sons d'lnde el de Is tone do Stress Note de Emile 
Argsnd. 

Eee Betottone setoeltoe entre Is Frssee el Is Sniiae ei Is Question dee seise 
d’soebe so Simplon. Psr Jess Bronbes (Ex trait de Is iters# MmtmUmue 
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JfofM, Pies, end Dia gra m " . P rm mt a d b* tk* JBfvsr Beemomiqma httm t aib m aU . 
Noticed in the April nnmber (rol 17, p. 400). 

Andorra. C AL 149 (1906) 80M63 Ohsmller. 

Bor lee gleeton ptototortiM done lee tellies d' Andorra. Note de Hsroel Oheraller. 
Denmark — flies. Psilsen. 

Die dlnlsohes WeseeretsBdemeseoogeo osd oblige Beeoltste derselbem mit Besug 
eof den Elsflom dse Wfndss sof dto Hdbe dseWueeietsBdee. Von A Paalsen! 
(AfeieorelogMe JB rtU o kr Ot, Hsan-Bsnd, pp. 97-110.) BnouobVilg : V. Vieweg 
ond Bojm, 1900. Bias IS X 8. Map and lllmttratum*. 

Praise. a AL 140 (1900) : 000-008. Wsijesod. 

Use ehstne ratoon iqoe mto db eo sir Is bord occidental de Is frimsgm. Note de 
P.aisigmid. WW&Mah-mmp, 

Irens lessee Alpes. O A*. 140 (1900): 009-008. Kartei 

Berbjgeriqdhida Verdes ( Bsm e e A lpesX esnlge el m formation. Note de 
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Frenoe-Oorsioa. Biv. Q. Itdliana IS (1906): 126-182. Marinelli. 

Notixla di ini grand* outa manooorltta della Corsica. Olinto Marinelli. 

The map. of whose author only the initials “ F. M.” are known, teems to date from 
the drat hair of the eighteenth oentnry. 

Franee— Geology. Ann. G. 16 (1906) : 168-172. Xargerie. 

La noorelle Edition de la Carte gdologique de la France k 1’dohelle da millionifeme. 
pgr E. de Margerie. 

Tranee— Jura. BJ3.G. Lite 46 (1906) : 140-152. Perron. 

Le Jura Central. Tar Abbd Perron. With IUuetratione. 

France— Fuy-de-D6m*. a Bd, 142 (1906) : 668-066. Glangeand. 

Lee Toloant da LinadoU et de la Oomtd (Puy-de-D6me). Note da P. Glangeaad. 
France— Pyrtakes-Orientales. Bufbult. 

B.S.Q. Com. Bordeaux 29 (1906) : 101-107, 128-135, 145-154. 

La ForSt de Laroqne-dee-Alfafcree. Notes et sonyenirs d’un forestier. Par Pierre 
Buffanlt. With llluetratione. 

France and Germany. Contemporary Rev. 89 (1900) : 505-517 Bonlger, 

The Franoo-German Frontier. By D. O. Bonlger. 

Germany. Tetermanne M. 59 (1906) : 49^-59. Hauers. 

Zur Gosohiohte der alten Handelastrasson in Deutsohland. Vorsuch einer qnellen- 
mlssigen Gbersiohtekarte. Von F. Rauers. With Map. 

Germany — Bavaria. Site. K.B.A. W. MUnehen 1905 (1906) : 447-476. Bndrtts. 

Die Belches des Waginger-Taohingerseee. Von A. EndrSs. With Map. 

Germany— Meteorology. Xellmann. 

Die Niedersohlige in den Nordduntsohen Stromgebieten. In amtllohem Auftrage 
bearbeltet von Prof. Dr. G. Hellmann. 8 vols. Berlin : Dietrioh Beimer (Ernst 
Vohson), 1906. Si m 11 x 74, pp. (yol. 1) yi., 386, and 140; (yol. 2) yiii. and 722 ; 
(?ol. 8) yiii. and 872. Map and Diagram e. Pretexted by the Author. [To be 
reviewed ] 

Germany— Meteorology. Ziemser. 

Ergebnisse der Beobaohtongen an den Rtationen II. nnd III. Ordnnng ion Jahre 
1900 zugleioh Deatsohes MeteorOlogisohes Jehrbnoh fiir 1900. . . . Von V. 
Kreaser. (VerOfenimungen K. Pro ms. Meteorolog. lneUUUe, 1900, Heft iii.) 
Berlin : A. Asher A Qo« 1906. Size 18 x 10, pp, xxlr. and 128-272. Map and 
DrouHepieoe. Pretexted eg the K.P. Meteorotogiemex Institute. 

Holland. Tt. K. Med. Aerd. Qenooit . Anuterdam 28 (1906) : 561-568. Barcn. 

De eeoulaire daling van den grond waterspiegel op de Vela we. Door J. van Baren. 
Hungary— Winde. Hegyfcky. 

Utrber Berg- nnd Talwinde in IJngarn. Von J. Hegyfoky. ( Meteorologieehe 
Zeiteehrifti liann-Band, pp. 59-67.) Braunsohweig : F. Vieweg nnd Bohn, 1906. 
Biat 19 x & 

Italy.— Piedmont. O. Bd. 142 (1906) : 809-811. Algaad. 

Contribution a Tbistoire du gdosynolinal pidmontaie. Note de jfcmile Argand. 

Italy -Borne— HistorieaL J. and P. Asiatic 8. Bengal 2 (1906); 1-7. Vidyibhttsana. 
Ronaaka, or the City of Rome, as mentioned in the Anolent Pali and Sanskrit 
works. By Mahlmuhopfcdhyfcya Satis Chandra Vidyibhflyapa. 

Italy — 8kily— Xnd-yeloanoes. B.8.Q. ltaUana 7 (1906): 198-224. Orinft. 

1^6 Maoalube di Glvgenti in rapporto alia dUtribuiioue geografica degli altri 
vnloanl di fango. Del prof, doth B. Crinb. With llluetratione. 

I aly— Vesuvine. Nature 74 (1906) : 7. QJSgren. 

The Eruption of Vesuvius. By Dr. H. Sjogren. 

North Bee— fisheries. J.8. Arte 54 (1906) : 401-409. Gerstang. 

The Fisheries of the North Sea, and the bearings of recent investigations upon 
the problems of supply. By Welter Gerstang. 

Russia— Northern Coasts. Deuteehe Q. Blitter 29 (1906) : 25-82. ttUriakoA 

Von Arkhangelsk su Bohiff sur Mftndung der Petsdhora. Von ▲. Bibiriakoff. 
South-Bast Buepe. Gem. 

Contributions all* etnografla della Oroasia e della Berbia. Bslasfame dal Prof. 
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Gmido Com. (Eatiatto dagli Alt del V. GeogiaSee Italians, tauMo la 

Napolidel? ft 11 April®, Velum 8*.) Naples 1905. gii® 10| X 7, pp. 16. Pre- 
sen ted by the Author. 

Spftta. B.R.8.Q. Madrid II (1906) : 81-104. IkMIH®. 

Deforipcion de Espafia, por Ibrahim AbuUada, tradueida por D. Fraatieoo Molla* 
con pnolugo do D. Antonio BUsqnes. 

Spain. La Q. % B.8.G. Part* IS (190C) . 325-387 Mot 

Lo® Ddfllde da Haul- Aragon. Par Laden Briot 
Spain. B RAG. Madrid 18 (1906) . 105-188. Vnqpura. 

Reflrane® y oantaree geogilfiooe d® ThpafU. Conferonda da D. Gabriel Maria 
Vergara. 

On popular faying® and rhyme® relating to geographical feature®. 

Spain— Aaturia®. B R AG. Madrid IS (1904): 810-824 SaU. 

La Cuenca del Nalrfn en Aaturiaa. Por B. Aniooto Bela. 

Spain— Cantabrian Ml®. Labroaah®. 

Paul Lalirouohe. Lee Pie* d’ Europe. Note® vicilU*. ot near*®. Pea, 1006. 
Sise 84 X 5|, pp. 16. Presented by the Author. 

Spain— Geology. G. Bd. IIS (1906): 752-755. Beptat and Vidal. 

Bur 1® faatin otigocfeno de PBbve et PM®toire tertUlrc do I’Bepagne. Note Go 0. 
Depdret et L. Vidal 

Swtloa— Nerrbottea — Shore-lino®. djtfgron. 

Marina Grineen i Kalix- ooh Tornedalarua. At Otto Sjogren (Meddelandt n 
frftn Upaala Universltets Mineralogiak-Geologieke InhtUutton, 29.) Btookholm, 
1906. Size 84 X 54. pp. 14. Map an d Illustrations. 

Switzerland. Quarterly J. Geot. 8. S8 (190ft) : 165-194. Garwood. 

Tho Tarn® of the Canton Tioino (Switzerland). By Prof E. J. Garwood. With 
Mope and Plain. 

Noticed in the Monthly Rt*oord (August, p. 177). 

Switeerlend— Railway®. Questions Dipl 81 (1906) : 522-585. Girard! n. 

Le® projet® Boise©®. Vote® noufollt*® et raocouroi®. Par P. Girardin. With 
Maps. 

Turkey. Pstenytms M, IS (1906) : 87-88. IaehlrkeGund la— itr. 

Dor Dema-See. Morpbometriaehe Bemerkungen won Prof. Dr. A. laohbkoff, 
Deuteeh bearbeitet too Prof. Dr, O. Kaaaner. With Map. 

United Kingdom. C. Bd. 118 (1906) : 555-559. Bailland and XafUai. 

Bur la Carte magnetique dea lie® Britanmque®. Par B. Bailland et E. Mathia®. 


Central Asia. Petarmanns M. 58 (1901): 41-48. Frlelsrlehsea. 

Naohriehten Ton eluer Raise W. A. Obrutaohews im Geblet dea Tarbagatai 
(Sommer 1905). Von Dr. M. Friederioheen. (Bee Aiguit number, p. 180.] 

Central Aaia— Tarim. B. American G.8. IS (1906) ; 91-96. Xnttogtou. 

The Border Belt® of the Tarim B ati n . By Ell® worth Huntingdon. 

Chlna-rBeo l egy. /. Tokyo G.8. 17 (1905) : 308-815, 475-492. OgftWa. 

The Cambrian Formation of North China. By Takudsl Ogawa. With Rlnstra- 
ft’oM. [In Japanese.] 

The Shanghai Society of Engineer* end Architect®. 1005-1906. Sutera^ 
Baeehwen: its Structure and Communication®. By Tho®. W. Hiw g— ni 
Shanghai, 1906. Sine 8| x 5$, pp. 24. 


Le Far-Weet Chinoi®. Deux Anode® an Setehouen. Rddt da Voyagef^tod^ 
gdogiaphique, socbde et doonomique par le Dr. A. F. Legendre. Faria: Pkm- 

Dr. LqpW. Inmla were referred to In roi *4, p. 211. 
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Ft Department in India, l£>6. Slat 
Intelligence Branch, Quarter-Master 


Qiteat Tibet F. Zoolog. A 1905, li (1906): 802*808. Beahote. 

On a Oo Ms ot ton of Mammals brought homo by the Tibet Frontier 
By J. Lewie Bonhote. 

Chinese Empire—! Tibet Buneaa. 

A Sommer Bide through Weetem Tibet By Jane E. Donoan. London : Smith, 
Elder 6 Oa, 1906. Site 9x6, pp. xtUL end 842. Map and Illustrations. 
Brim 14a net. Promoted bp the FobtMera [To be reviewed!] 

French Zndo-Ohina. La G* B.8.Q. Baris 13 (1906) : 822-828. XadroUe. 

La population do llndo-Ohlne. Far 01 Madrolle. 

The Burma Boole Book. Fart lil. Bootee in Weetem Burma. Compiled In the 
IntelUgeaoe Branoh, Quarter-Master General's Department in India, 1905. Slae 
191 X & PP* 990. Map . BmsnUd by the Inttmgenoe Branch, Quarter-Master 
^Issssro^t s ^iasl^s. 

India — Languages. J.8. Arte 54 (1906) : 581-600. Moreen, 

The Langoagee of India and the Lingoletlo Surrey. By Dr. G. A. Grierson. 
Japan— Formosa. [Crewe.] 

Japan. Report on the Gold Minoe of Formosa. (Diplomatic and Consular 
Rework, Miscellaneous Series, No. 649.) London, 1906. Site 9{ x 6, pp. 10. 

Berea. J. Tdkyo 0.8. 17 (1905) : 451-457, 550-568. Bugiyema. 

Agrioultnre and Forestry in Korea. By Kiyotoshi Suglyama. [In Japanese.] 

Malay Archipelago— Ceram. Baehse. 

Ts K. Ned Aard. Oenoots Amsterdam 28 (1906): 489-450. 

Toeliohtingen op de sohetskaart ran de afdeelingen Wahal en West-Scran op het 
eiland Seran. Door F. J. P. Saohse. With Maps and Illustrations. 

Malar Arohinelaeo — Sumatra. Baran. 

Ts. K Ned Aard Oenoots Amsterdam 28 (1906) : 564. 

Over de geologisohe geeteldheid ran Noord-Sumatra. Door J. ran Baron. 

Malar Peninsula — Flora. Kins and Gamble. 

J. and P . Asiatic S Bengal 1, Extra Number (1905) : pp. 386. 

Materials for a Flora of the Malayan Peninsula, Nos. 16, 17, and 18. By Sir 
George King, x.o.i b., etc., and J. Sykee Gamble, c.i.a etc. 

Russian Central Asia. IseesHa Imp. Buss. 08 40 (1904) : 600-608. lalssski. 

Short aooouut of the ohronometrioal expedition to the Southern shores of Lake 
Balkhash and the Karatal and Ili Hirers, 1908. By P. K. Zalesski. [In Russian ] 

Russian Central Asia— Lake Balkhash. Berg. 

Isvestia Imp Russ 08. 40 (1904): 584-599. 

Preliminary Report on the exploration of Lake Balkhash. By L 8. Berg [In 
Russian*] IFitk Map and Illustrations. 

Sakhalin. J Tdkyo Q.S. 17 (1905) : 584-589 Ogawa. 

On the Renaming of Karsfuto. By Takndsi Ogawa [In Japaneee ] 

Sakhalin— Historical. J. Tokyd 0.8. 17 (1905) : 538-549, G38-645. Yoshida. 

Karafuto (Saghalien) under Prince Mataumae, 1686-1703. By Togo Yoshida. [In 
Japa n ese.] 

Turkey— Arabia Blackwood's Mag. 179 (1906) : 597-617. [Buxtsn.] 

A Journey to Sanaa. With Sketch-map . 

The journey was made by Mr. Leland Buxton in company with a friend. 


[Buxtsn.] 


AFRICA 

Algeria. Ann. 0 . 15 (1906) : 152-165. Bernard sad Lasruix. 

L’drolution dn nomadisms en Algdrie. Far A Bernard et N. Lacroix. 

Algerian Sahara. Poftimear. 

Beneeignements OoL , ComiU Afriqus Brangaiee (1906): 17-48, 96-110. 

La rdgion dn Guir-Zousfana. Par le Lieutenant Poirmeur. With Maps and 
Illustrations. 
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rMemarkla); 1716-1606. Vol. 1 X* (1906; m>. vi. iafm) Oiftta. 
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Oapa Oalaap— HlatatML H«l. 

Baeaaja of tha Qapa Orion y, ftaaa Wwa 17—, to April, 1«W. OpWteftl 
Oapa GoTBTBMBt, bo* tha Maoa aet l pt Ooaagaata to tha Ft*®# mOm 
L ondon. Bp Gaotgo HoCall That*, bl.». Vais t-M, aad wi tt.~ Bagtatar 
of tha Contaota of tola. 1-M. [Vola. S, 10, II, M. M, 30. and U, todax-Toltmaa.] 
Printed for tbo Government of the Com Colony, 1897-1906. Sim 9x6. JfejN, 
Plana, and IttuatraUonn. Prm m ir d by tee Govanmmd of Objo Colony, 

Central Africa— Knwsnaeri JA 0. Jttoftena 7 (1906) 864-865. BeveUL 

II Banssdro (Buvenion) aeoondo lo esplorasioni (1904) del dotfc. J. J. Dftlid, 
Note del prof. P. Bevelli 

Bee notes in vol. 64, p. 848, voL 85, p. 98. Dr David's angular mmoiom te 
pieced the height of the three highest summits (known oolleotlveiy te the natives, he 
says, m Kokora) between 17,700 end 18,000 feet. 

Central Afriea— loology J*. Zoolog. A, 1905, II. (1906) * 309-310. LOnnberg. 

Notes on the Geographical Distribution of the Okapi. By Dr. E. LOnnberg. 

Osatrai Afriea— Zoology. Natan 74 (1906) : 88. 

The Haunts of the Okapi. 

Gives information obtained by the Alexander-Gosling expedition (see eels, p. 181). 
Congo State— Welle. Movement Q. 88 (1906) ; 168-164. Lsaatre. 

Bor l'Uele, extrait da journal de route de la miseion seienUflqne Oongo-Nil. Par 
Oomt> Lematrsw 

last fifties— Masai Kaiser. 

Bassenbiologisohe Betraohtnngen fiber das Masai-Volk. Yon Alfred Kaiser. 
(Bonderdnwk (nioht im Handel) ana dam Archie ffir Bassen- nnd Geselloohafte- 
Biologic. 8 Jahrg. 2. Heft. Mfira-April 1906.) Berlin. Bine 10 x 7, pp. 
201-226. lUudratiom. Pnmutad by tee Author, 

Freneh Congo. BonoeigntmenU OoL, OamtV A/rigut Frangaiu (1906) : 77-69. 

La rdovgaeteatioa da Congo Frenqais; ddotete da 11 terrier 1906 et dteeassten h 
te Chatntue dee ddpatds. 

Of. note in voL 87, p. 406. 

Frtmeh fimdan. Ami. 0. II (1906) : 177- 180. Bssplagnsa. 

La region da moyen Niger. Par le lieotenant L. Desptegnm. With lUm atra t iona. 
German fieeth-Wost Afriea. Z KdUmiaipoUtik , ete, 8 (1906): 185-188. Geaaert 
Usher rattenalle Bewissenmg in D.-&-W.-Afrika. Beatdamm oder Telsperret 
Yon Ferdinand Gemert 

Timm. DomUek. K*mhM# 17 (1806): 285-841. Mnteg. 

Berteht daa Hauptmanns G leaning fiber seine Seise in den Nordbeslrk. 


CtawwnMt Gdndral de M a d agasoar et Ddpen dan ee s. B tet i ft iqne s G d atealaa 
[18011 Bit na ta de la Ookmie an 1* Janvier 1905. Population, Administra- 
tion. Aftalttre, Elevage, Industrie, Commerce. Melon : imprimarte Admlnte- 
tmtlvOBM. Bias 14 x 10ft, pp* 962. Promoted by tee 0§m Mortal, Paris. 
Untie* Ami. 0. 15 (1806): 188-161. tat! 
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All ii Xnatiiu C. JM. 141 (1908) : 811-814. MtU. 

OontribatUm i U geographic physique Ae V Atlas mnrnifi. Note de Louis 
Gtkttl. 

Elfstls. Xtinsten. 

Northern Nigeria : First Report on the Remits of the Mineral Surrey of Northern 
Nigeria, 1904-5. (No. I. of Series.) By Prof. Wyndham Dunstan, r.ns. Oolonisl 
Reports, Miscellaneous, No. 82, 1906. SUe 10 X 6, pp. 24. Prise 1)4. 

Wgerin. Bnnitsn. 

Southern Nigeria. Reports on the Miners! Surrey of Southern Niger!* for 
1908-4 sad 1904-8. By Prof. Wyndham Dunstan, f.b.b. Colonial Reports, 
Misoellsneons, No. 88, 1906. Bile 10 x 6, pp. 84. Prioe 2)4. 

Nils Besln— Meteorology. Lyons. 

Ministry of Pinsuoe, Surrey Department, Egypt. The Bains of the Nile Beeio 
in 1905. By Captain H. G. Lyons. Cairo, 1906. S|se 11 x 8, pp. 40. Maps 
and XXapraeM. 

Portugusss East Afrioa— Cotton and Rubber. 

A Oompanhia de Mogambiqur, as Exposi$4o da Sooiedede de Geographla de 
Lisboa. Memoria doeroa de Algodto e Borraoha. Lisboa: Typ. Adolpho de 
Mendoa^a, 1006. Sue 10) X 7), pp. 180. Mapt and IUuttrationt. 

Portuguese West Africa— San Thome. Chevalier. 

La 0., B.8.Q. Pari t 18 (190G) : 257-274. 

Llle de San-Tlioml. Par A. Chevalier. With Map . 

Rhodesia— Geodetic Survey. Simms. 

Rhodesia. Geodetic Surrey of South Afrioa. Vol. 8. Report on the Geodetio 
Surrey uf part of Bouthern Rhodesia. Executed by Mr. Alexander Simms, 
Gorernmont Survoyor, under tho direction of Sir David Gil], k.cj.b., etc. Cape 
Town, 1905. Sixe 13 x 8), pp. xiv. and 14G. Plant. Pretented by II. M. Attro- 
nomer , Cape Tenon. 

Sahara. La 0., B 8.G. Parit 18 (1906) : 804-308. Ohudeaa. 

Exploration de M. R. Chudeau dans lo Sahara. With Plant. 

See note in the May number (p. 505). 

NORTH AMERICA. 

Canada. 

Annual Report of tho Department of the Interior for 1903-1904. Ottawa, 1905. 
Biae 10 x 6). IUuttrationt. 

Canada— Discovery. Jalk and Others. 

Aoadiensla. Edited by David Bussell Jack. A Quarterly derotod to the Interests 
of the Maritime Provinoes of Canada. Vol. A Noe. 8-4, Jnly-Ootober, 1904. 
Speoial Champlain Number. Siae 10 x 6), pp. 178-862. Mapt and IUuttrationt. 
Pretended. 

A series of papers on subjeots connected with Champlain's explorations in Eastern 
Canada, on the occasion of their tercentenary in 1904. 

Canada—! New Brunswick. P. Nat. Hitt. 6. Ne to Bruntwiek 6 (1906) : 399-405. Bailey. 

Remarks on tho Hydrography of Now Branswiok. By J. W. Bailey. With Mapt. 
Canada— New Branswiok. P. Nat. Hitt, 8. New Bruntwiek 5 (1906) : 409-474. Gaaeug. 
Notes on tin' Natural History and Physiography of New Branswiok, Nos. 89-100. 
By W. F. Ganong. With Mapt and lUuttraUon . 

Canada— Quebee. America* J. of 8c. 81 (1906) : 19G-205. Wilson. 

On the glaoiation of Orford and Sutton Mountains, Quebec. By Alfred W. G. 
Wilson. With ShtUb-map and IUuttrationt. 

Mexico— Yucatan. Southworth. 

Yooatan Hustrado. El Estado de Yucatan. 8o Deseripoidn, Gobterno, Historia, 
Oomeroto 4 Industries. Eu Espa&ol 6 IngMs. Tomo viii. Agosto, 1905. Publt* 
oado . . . por J. R. South worth. 1905. Sise 1S| X 10, pp. 80. lUuthnHont. 
Pretended by 8. Hardman, Stq. 

North America— Ethnology. B.O.8. Philadelphia 4 (1906) : 25-41. Hershberger. 
Phytogeographio Influenoes in the Arts end Industries of Amerloan Aborigines. 
By Dr. J. W. Hershberger. With Map* 
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Oaa W ldlaM>to*> HI M rry rf AmmkmjM t gr- E. Mlfll (6j—i 

Bapott, iMtltate, 1*0*. aSrtof vSV.% M«H«i«l «SEB 

WNUattavIMO. teHixt.w.l HMWT 

— OJ .... It III mi 

vwiiRili, onMof p Pit* IWHHili 

Oo of tk ^ taoimai of «b» W KWdffl ¥•% ul 

By P« J* PimvoHhf 

Hm writer oossidese I frees mounds te be Mfi pi sell rM ty felling Wee* 
United lUtea. A JUteem CompvaH" Msf* fee*. £*.6(1906): 86*47. WinUll, 

a rea s. aa raggSkaag’ -* •*-" 

Bm note, ante, p. 408. 

VaMrt ttitai 1 & MOaM/M, FT, ISOS (ISOS) : S0USML 

Coon Mountain and ite Orator. ByD.E B ar r inger . 

United Mates— drlssan. flteflMMMia 

JP.J. Wet fib. Pk&Mfkb IT, 1B0I (1006) : 667-914. 

Goon Butte, Arisons. By B. 01 THghmau. 

United tatf California, Waters 78 (1906) : 606-610. Ba«isoa. 

The Bun Fmoiaoo Earthquake of April IS. By Dr. C. Davison. 

United itetes— Burly Travail. Thwailee. 

Early Western Travels: 1746-1846. Edited by Dr. Bonbon Gold Thwaltea. 
Yol. 19 — Ogden's Letters from the West, 1821-1888 ; Balloek*s Journey from 
New Orleans to New York, 1627 ; and Part i. of Gregg's Commerce of the 
Prairies, 1881-1889. Vd. 90— Part ii of Gregg's Ooouneraa of the Prairies, 1881 ■ 
1889. Vol. 81— Wveih’s Oram, or a Short History of a Long Journey, 1882; 
and Townaend'a Narrative of a Journey across the Booky mountains, 1884. 
Yola. 88, 98, and 86— Maximilian Prinoe of Wind's Travels in the Interior of 
North America, 1882-1884. Cleveland, Ohio, (19-21) 1908.(22-24)1906. Silt 
94 x 6}. Map s, Plans, end IRudraUtmt. Prim lfls. 8d psr sol. 

United 8tates— TloHda. National O. Mag. 17 (1906): 8-16. Mwd. 

The Florida Keys. By John Gifford. With Map and IUmtraNom*. 

United flutes— Irrigation. NaUoaal O . Mag . 17 (1906) : 82-100. Hanskard. 

Winning the West: an Aeooant of the marrslous progress of our Brnfl u m a t teu 
Servieoln Beelalmfog the Desert By O. J. Blanchard. WUk J flas te aSte— ■ 

United ttatifl — Usshvills. /. School G. 8 (1901) : 801-207. Wright. 

Nashville: Its Early History and the cause of Ite growth and prosperity. By 
Caroline MoL. Wright 

United Btetes— New Tut J. Gadogg 14(1906): 16-41. Tmt. 

Glacial Bteetou in tfte fftoyse Lake I s gtou of Central New York. By BatphB. 

Taw. 

United BUtee-Pemugrtvaaia. Tewor 

B.QJt. FMaddpkia 4 (1906) : No. 2, 9-86 ; No. 8, 1-24. 

Be gionai and Eoenomio Geography of Pennsylvania. Part i.— Physiography : 
The South-Bast Province ; the Central Province. By Walter S. Tower. Jfojw. 
United mates—! Turpentine. Boll. 


Tuneuttee Industry In the United Staten Foreign Offloa, Miscellaneous, No. 647, 
1906. Sine 10 X 6(, pp. 16L Pries 14 A 


CUTBAL ABB I0UTE AWBTflA. 

^BoemMwmsniMBdndial do la population, do ridifloatioo. du aoamua^Tda^ 
Pindnstrte do la Vflle do Budnoo-Ayns effected lee 11 et 18 Septombro 1904 eons 
radministeaUon do EL Albert Casares, par Albert B. Martinss. BodnoeAyrea, 
1906. Sins 11 x 74, pp. olxvt and 558. Pima and JUatL iVsamted bp fee Dirse- 
UmqftkaOmmm, 

Bolivia Peter—— s JT. M (1906): 1-18, 86-88. Keek and 

Erlioterung nr Boutsukarte dor Expedition Steiamann, Hcek, v. Bistram in 
deBMkndou vosMrte 1908-44. Yon Dr. Henry Hook nnd Prof. Dr. Gustav 
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National G. Mag, 17 (1606): 5A-88. 
i Canal. By Bon. T. F. Shout** FBh JUUukttUom. 

Wirt Indies. 

Iodic*. Report on the Working of the Imperial Department of AgrUolfoi* 
for the Wert Indite. Ooloniel Reporto, Misoenaneous, Noifl, 1906. Me 10 *6 
pp. xxxv 1, end 600. Price U4A 


imuzim An 910x1x0 

Australia, /JR Colonial L 07 (1006-00): 826-864, 

Australian Immigration. Bp Weller James. 

British Hew Guinea. 

BrilUih Kew Guinea. Report by Mr. Atlee Hunt. [Melbourne]. 1006. Else 
18| x 8*. pp. 28. Map. 

Holloed in the May number (p. 607% 
feeifle O wn . TtrrmMal MagneNm 11 (1906) : 52. 

Megnetie Surrey of the Paelflo Oeepn. Second Gratae. By L. A. Baser. Plate. 
See August number, p. 184, where the vessel's name should reed es Pali lee. 


Anteretle. 


VOLAR RBGIOHI. 


AreteweU. 


By 


Projekt einer systemetisohen Brforsobung des Stldpolarkoutinents. You H. 
Arotowski. Rattowiti u. Leipzig : Carl Swinna, [1905], Size 9x6, pp. 81 
Map and IUuttraUont. 

Antarctic— Ooottlsh Expedition, ScoitUh G. Mag. 22 (1906) : 252-272. 

Some Meteorological Results of the Scottish National Antarctic Expedition. 

R. C. Mossman. With Diagram a. 

Antarctic— Oweiish Expedition. 

WlasenecbafUlehe Ergebnisse der Schwedieoheu SAdpolar-ExpediUon 1901-1908, 
untear Leitung Ton Dr. Otto NoidensldSId. Band L lief. 8 and 4, Die Gesand- 
belts- und KrankenpAege w&hrcnd der Schwedisohen B&dpolor-Expeditiou, 
Oktobcr 1901— Januar 1904 ; tteber “ PrleerTen-Krankheiten,” Ton Erik Ekel&f 
(pp. 64% Band IU. Lief. 1, Ueber die alttertBrsn Yertefaraten der Seymourinsel, 
von Oarl Wiman (pp. 88% Band IV. Lief. 1, Hepatic*, gesammelt Ton a 
Skottsberg wlhrend der Schwedisohen Btldpolsyexped iS onen 1901-1908, bearhsitet 
Ton F. Stephan! (pp. 12): Lief. 2, Feueriindisohe Blflten, Minis* Aufbriohnungen 


und Beobechtungen, Ton O. Skottsberg (pp. 176) ; lief. 8, Die GeflUspflansen 
d w 4. z« - - 

sionitisooe neotwontungen «t 
und 1908. ton C. Skrttsberg (] 


(pp 12): Lief. 4, Zur Flora dee Feneilendea, 
Gefiereflan»en, gi*s mmelt in den Jahrsn 1902 


biienta Carpenter, ran BJ A. 


(pp. 42% Band Y. Lief. 1, Bratpfege bed Antedon 


lm antarktisohen Gehieto, ran X. A. Andemon (pp 58); Lief. 8, Die OUgoohaeten 
der Schwedisohen Sfldpdnr-Rxpeditlon, ran Dr/W. Mtc heels en (pp. 12); lief. 4, 
Oladooeren und OepepSen aus miftarktlsohen und rabenUrktisohen BUnenge- 


ran der Sohwedieehen antarktisohen Expedition 1901-1! 


bearbeitet ran Dr. 8. Ekm&n (pp. 40) ; Lief. 5, Die Ydgel der Sohwedisohen 

' ‘ be Fishes of the Swedish 


SAdpalar-Expeditfon. von B. LfinnSerg ^p. 10) : Lief. 6, The 
South Tatar Expedition, by K. Lfinnberg (pp 70); Lied 7, 

Braobyura der Sohwedieohen Sddpolar-Bxpedition, ran T. Lag* a 

Lief. 8, Hydroiden sue antarktisohen und subantarktisohen Meeren, | 
von dor Sohwedisohon BttdpoUrexpedlttoa, bearbeitet ran Dr. E. 

(pp 42% Stockholm, 1906-6. Sise 11 X 8). Mops and Flat*. 

ArctU. B.BJL Helps G. 80 (1906): 98-116. 

BMjet^d’expidition ocdsnographiqu* doable h travers le basrin antique. Par G 

MaL X tft (1006): 97-114. 
ntabssrins MM-e der 
f Haneen 1898-0A Reteat rani. 


Aret U Het ee r s l sgy. 
MeteerologU dee Hi 

expedition enter Fri 


prises en 1899-11 


die O oo rara e a 




0ut9gia|fcgr. 


MttfeMi. 


Die Afcbildr mnkbrt and dm Aawendang i«f KiHmmU* and flwidi 
Yon Of. J. Fraohanf. (Bondarabdraek mm der EeUeobrift Hr Methewti et hen 
Mid Natnrviasea^ftliehen Untenieht, 8&JFabr^) 0. Tenbfter, 


1905. Bite 10 X 6), pp. 32. Price 1*. 

Navigation. 


Fuey-Out. 


Bomner’s method. Bj Oapiain H. E. Pwej~Co*t. Portsmouth. OrUBajA Oo, 
1906. Bite 8| x 4}, pp. 24. 


Navigation. 

Notea bearing on the Navigation of H.M. Bhlpa. Fifth edition. London: .T D. 
rotter, 1906. Bite 10 * 6, pp. 86. Price 2d. Prmnted by the Admiralty. 


VSTIX0AL An bxolobxoal bnomafky. 

Geological History. Ann. G. 15 (1906) : 97-114. Lapparent. 

Bar de nonvellaa mtppenondae peldogdogrephiqies. Par A. da Lapparent. 
With Mope. 

An attempt to roeonstroot the geography of former ago*, illoetrated by a aeviee of 


Beomorphoiogy. SO*. K.BU.W. JOeefts* 1905 (1906): 477-494. Mather. 

None Belteige inr Theorie der Erosionsflgurou. Yon B. Gtather. WUk itttw- 
tration* 

Oeemssphelegy. Biv Q . ItaUana 19 (1906): 137-141. Mavtallft. 

Di m nxwvo ordinamento sisteeaatioo dalle forma elementari della snperAsie 
temetre. A. MartaUL 

Dieonmea a aphonia of olaaddoation suggested by A. IaaoL 
Beomerphalogy. MU. 

Befttsftgn anr Kenmtals dor morphologbohen Wirkaamkeit der VaeraaatrOaraafen. 
Yon Sr. Alfred BAhL fYartkotUahnaM dea laatttata Mr Mesrookande and , 
diaOeotraiAMbon lastltnta an der UaiTcrsIttt Berlin, heransgsgebsn tod . . . 
Ferdinand Frhr. rm Blohthofen, Heft 8, Febrnar 1906.) Berlin : E. B. Mtttler 
and Bohn. Btae 10| x 7J, pp. 44. 

Blaeiera. PcUrmamu M. 59 (1906) : 59-64. Hen. 

Winterwamer der Gletaoherfaiehe. Yon Prof. Dr. H. Hem. 


TtMialijT P.BJL Mdinbmrgk 99 (1906): 107-115. OoUet and ffflitfa 

On the Formation of oartain Lakes in the Highland!. By Dr. Ldon W. Oollat 
and Dr. T. N. Johnston. With a Note on Two Book Basina in the Alps, by Dr. 
Lion W. Collet With Mbps end IUmMrcUom*. 

ftmaaiagy. JMmmmmiL 59 (1906): 49-41. Kaftfras. 

*»»** • write to ym*lm CtAmmi, «oLM,4M). 


* • * ■* M > *»i mWMpW): IO-UC VhteartWta 


r^g=r.N , srTFav^ a. '‘ ,, ‘'''' ' *—* 
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Xilsmlogy. Quarterly J.R . MM. A Sf (1906) : 141-190. Mill. 

Brief Dismission of the General Features of the Pressure and Wind Conditions 
evet the Trades-Monsoon Area. B j W. L. Dallas. With Diagram. 

M e t swo lo gy. Ittd and Bert. 

The Meteorological Conditions above the Tropical North AUeotlo. By A, L. 
Botch and L. Teissereno de Bori (Mefcoroftyfofo Erfisefetip, Bann-Band, 
pp. 270-270.) Braunschweig : F. Vleweg und Bohn, 1906. Bise 12 X A Diagram. 

Meteorology— Instrument. Quarterly J.R. Met 8. 82 (1906) : 11-14. Newton. 

The Aquameter. By Dr. W. B. Newton. With IUuetration. 

On a new instrument for measuring the amount of moisture contained In sir. 

Meteorology— Methods. Quarterly J.R . Met 8 22 (1906) : 47-52. Ball. 

A Rapid Method of finding the Elastic Force of Aqueous Vapour and the Relative 
Humidity Bom Dry-bulb and Wet-bulb Thermometer Readings. By Dr. John 
Ball. With Diagram. 

Meteorology— Methods. Quarterly J.R. Met 8 82 (1906) : 15-28. Simpson. 

An attempt to fly Mites for Meteorological Purposes from the Mission Ship 
attaohed to a Deep-sea Fishing Fleet in the North Bea. By G. O. Simpson. With 
Diagram and IUuetration. 

Meteorology — Snow. Janssen. 

Om yUrmeledningsformiigan hos Hnii. . Af Martin Jansson. Upsala, 1904. 
Bine 9x6, pp. 84. IUuetration a. 

Diseased the conductivity of snow. 

Meteorology —Temperature. Vetermanne M. 52 (1906): 82-86. Hopfner. 

Die thermleohen Anomalien auf der Erdoberflitohe. Von Dr. F. Hopfner. With 
Mape. 

Bee August number, p. 184. 

Meteorology— Temperature. Petermanns M. 02 (1906) : 87. Supan. 

Derj&hrliche Gang der Temperatur auf der Erdoberflitohe. Von Prof. A. Snpan. 
WttkDiagram. 

Meteorology— Temperature. Wotlkof. 

Die Verteilang and Akfcnmulation der Wlrme in den FestlUndem und GewUa- 
■ern der Erde. Von A. Woeikof. ( Meieorologitdhe Zeitechrift, Hann-Bsnd, 
pp. 186-208 ) Braunsohweig : F. Vieweg and Bonn, 1906. Bise 12 X 8. 
Meteorology — Winds. Abbe. 

The Trade Winds and the Doldrums. By Prof. Olevoland Abbe. (ilfefeoro- 
logieche Zeitedhnft Hann-Band, pp. 254-260.) Braunsohweig: F. Vieweg und 
Bohn, 1906. Biso 12 X 8. IUuetratiom. 

Meteorology— Winds. Mspworth. 

The Relation between Pressure, Temperature, and Air Circulation over the 
South Atlantic Ocean. Notes with reference to the Monthly Wind-Charts of 
the South Atlantic Ocean, prepared in the Meteorological Office and published 
by the Hydrographic Offloe, January, 1904. By M. W. Campbell Hepworth. 
London, 1905. Siae 10 x 6, pp. 12. Chari t. 

Meteorology— Winds. Retch. 

Proof of the existence of the upper anti-trade and the meteorological conditions 
at lceeer heights iu the Northern Tropioe. By A. Lawrence Botch. Bise 90 X A 
pp. 4. Presented by the Author. 


Historical— Oharts. B.8.Q. Italiana 7 (1906): 268464. 

Portolani eriatenti nella Biblieteca dell’ Aooademia Etrusoa di Cortona. 

Four of these portolani had not previously been described. The dates seem to 
vary from the fifteenth to the eighteenth oentnries. 

Historical — Quiroe’ Voyage. B.B.R.O. Madrid 42 (1904) : 890-894. [OeUIngridge.] 
El Puerto de la Vera Crns : Sabre la Identiflcaddn de los Deeonfarimentoe de 
Qoeiroa en las Rogionea de su Tierra Austria lia del Es| iritu Banin. 
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n m rt wj fiiiMwiiiiT . ex im. 9mm**. 

Dto VaMnmOtamhn Kwtai. ▼mB.O.MmaaMk 
CMtMm hhhM by 11 m W.MiiwrtB* tmimllm. 


BwfMb. ®r. a. JWfaM U (1906): 144-ISO. «ttL 

Tamaw Borgooio .bra* «pmt A. Mori. 

Bargwrio, » dna* btaun «ad nUltary aaiiaecr, bora about 16 S 0 m ttrUm, k tort 
known for his mop of Piedmont. 

CMottL JUv. 0 . JUttmm 18 (190$) i 65-84. Ullk 

Fronoeeoo Osrietti, merannte e viaggtAfcau fiaventino (1678M686). Appuntl del 
Prof. O. MoodainL Wm Map. 

Blehthefa. IV. JL Med. Aard. Oeneeto Amdmdam H (UKNQ: NMH Wm, 

Ferdinand ton Kobthoftn tls Qsegisnt Door Prof. Dr. 0. K. IM. 


Medieal Geography. B.AG. ItoUada 7 (1906) 90-100. 

Aooorm a pro pod to dolls “Csrin dolls Malaria.” KoU dell dolt Plot oorio 
Minnelli. 


Xedloel Geography. -BO A PhOaddphia 4 (1906) : 89-55. Wild. 

The Hygiene of the Zones. By Robert Do 0 . Word. 

Year-leek. Seta. 

Jahrbuch der Astronomic nod Geophyslk. Heransmgeben tow Prof. Dr. Henman 
J. Klein. KYI Jabrg, 1905. Up***; R H. Msyer, 1900. Mae 9 x 5|, pp. 

fill, end 808. nhctoatiom. 


NEW MAPS. 

Bj X. A. B11718, Map Curator, KOJ. 

XVB09S. 

British lilos. Johnston. 

The British Isles Bcsle 1 : 038,600 or 1 inch to 10 stst miles. Edinburgh : 
W. ft A. K. Johnston, 1906. Price, mounted on rollers and vamieked, £1 Is. 
Presented Off the Publisher. 

Forms one of the publishers' Imperial Series of maps. It is bold in strls sad intended 
for the walls of eUm-voems. An attaint has been node t» indicate Mils by s h a ding , 
but this is to a great extent obliterated by the nnno o t sss ri ly deep eokwring of the 
counties. The map moasures 72 by 53 Inches. 

Knglsnd sad Wales. Manses flareey * 

Ordhasgb Subtkt or Eiouxd aud Wales Sheets published by the Director- 
(■enend of the Ordnance Survey, Southampton, from August 1 to 81, 1900. 

9 mike to 1 inoh : — 

Largs Series, printed in colours, folded in cover or flat in sheets, 89. Price, oa 
paper. Is. 6d.; mounted oa linen, 2s.; mounted fa stations, 2s. 6d. 

BaSshniy Plain, ports of sheets 78, 79, 86, 87. Printed in colours, folded In eom, 
or flat in sheets. Price, on paper, It. fld.; mounted on Uneu, 2s.; mounted fn 
sections, 2s. fld. 

1 Inoh— f third edition) j— 

In aniline, 43, 988, 881, Is. rack (engraved). 

fl-iash-Oountj Mips (first revision) 

Cardiganshire, 8 aLW„ 8 n.w., mjx, S.W., a.*., 4 a.w., e.w. t fl m.w., xx, 7 ijl, §.w n 
l.ln 8 XW, 9 S.L, 10 XW., 11 IX, XW„ XE, 18 M.W., 14 XV., SJt, 15 V.Wm 
16 s.w, xw., 17 n.w., 18 (NX end xx.% 19 a*, ix, 90 a.x^ xw,xx, tl ujl, 
88 xx, 84 ix, 85 NX, xv n xi^ 86 v.s* xv^ sx, 87 v.v^ sjl. 80 x.v^ a.x, 
81 u 4 tti.v,ix,xt.,» ax,i.w,85 NX, sx. flmattei^ Inx,ix, 
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NEW MAPS. 


U MM. Bmullii, 17 fl.w. (26 *.n. and 27 *.*.), 27 it a, 48 Mr* 48 ».w., 

88 n i 67 ia, 76 ia, 78 » A, *.*., 80 ia., 81 ia., 88 s.w„ 80 ir.w., aw., 91 *.w„ 
«.a. v s.w„ 82 IiWh sa, 100 *.a. t 101 n.w„ a.s., sa., 102 *a„ 118 AW* 116 (v.v. ana 
ha). Lincolnshire, 77 a A, 78 s.w. f ia, 78 a.w., 88 sa., 88 jr.w., ha, «A, 87 n.TL, 
■.w* 88 s.i., 80 a.w., ia, 85 aa, 88 sa, 99 b.x., 101 s.w., 108 AW., #.*., 110 
a.w., 114 a.w., 118 a.w., 119 a.w., 126 ia, 127 a.w., aj., 128 ».w„ «A. 128 aw., 
184 sa, 180 a.a., a.w., 18C a a Norfolk, 0 ia, 44 a.w., 67 s a, 66 a A, 70 a.w., 
71 a.a., 82 B.B., 88 aw., »a, 89 xa, 92 x.w.. 98 a.w., 94 a.w., «.a., 85 aw., 86 xj., 
87 sa, aw*, 108 a.w., 100 a.w., a a. Suffolk, 8 a a, 10 sa Warwickshire, 21 
v.a^ ia, 22 a.w., a.w., 26 aw„ 27 i a, 29 a.w., • w., 88 sa, 88 a a, aw., 41 a.a , 
48 ia, 44 a.w., a.a.» aa, 46 a.a., am., 47 a.a., aw., 49 a a, 50 xa, ia, 62 aw., ba, 
58 xa, ia, 55 a.w., a a, 56 a.a, ba., 57 a a, 58 a.a, 59 x.w., a.a 1«. 

•5-inoh— Count y Maps (first revision) 


.18, 16; XXXVIII. 6, 16; XXXIX. 6, 7, 1118, 14* 15, 
16S XL. 18, 14. 16; XIX 8, 11; XLV. 4; XLVI. 1, 2, 8, 4; XLVn. 1, 2, 8. 
Cornwall, 1. 7, W, 12, 18; II. 5, 8, 18, 14; III. 7, 11, 12, 16; V. 8, 7, 11, 14, 16, 16: 
VI. 6; VUI. 1,2, 4, 5, 6,8, 10, 12, 18, 16; IX. 1,8, 5, 6, 9, 10,18; XI, 10, 11, 12, 
18>14; XV. 8. 8s. each. II. 1 ; VL 15 : IX. 4. If. Qd. each. Devonshire, XXVH. 
15s XXXVHI. 8 (16 mod 15); XLIX. 16; L. 5; LXI. 8, 8; LXH. 2, 6, 14; 
LXXHI, 10, 1L 15, 16; LXXIV. 6; XOVI. 8; OV. 1, 16; OXI. 4, It, 15, 16; 
COUtl; OXVn.4,8,12. 8f . each. LXI. 6. 1«. <W. took. Lincolnshire, XLII. 
8, 4, 12, lfljXLUI. 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 15, 16; LL 9, 18; 
lit 6: UV. 16 ; LV. 1, 4, 5, 7, 8, 9, 10, 12, 15 ; LVI. 1, 2, 8, 4, & 6, 7, 8, 9, 10, 
18, 18, 14, 15, 16; LVH. 1, 2, 8. 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 15, 16; LVHI. 
1, 5, 18, 14 (9 and 10); LX. 9 ; LXIV. 12 ; LXV. 1, 2, 8. 4, 5, 6, 7, 8, 9, 10, 11, 12, 
18. 14, 15, 16; LX VI. 9, 18. Norfolk, X. 8; XI. 5, C, 7, 9, 10, 11, 12, 14, 16; 
XII. 18 ; XVHI. 4, 8, 12, l(i ; XIX. 1, 2, 4, 5, 6, 7, 10, 12, 18, 14 ; XX. 1, 2, 5, 6, 
7, 9, 10, 11, 12; XXa. 18; XXX. (1 and 2j, 5, 6, 7; XXXVIII. 4; L. 8; LI. 1, 7, 
11 ; LV. 8 ; LXXXVI. 12, 1G ; XXVIII. £ 18, 14. Yorkshire (First Bevision of 
1891 Survey), CCLIII. 5, 9, 10, 18; TCLXI. 8, 5, 7, 8, 9, 10. 11, 12, 13, 15; 
OOTjXH. 4, 9, 10, 12, 14. 15; OCLXIH. 8, 4, 7; OCLXVJ. 4, 8, 12. 8f. each. 
OOLXX. 11 ; CCLXXVIII. 12. If. G<1. each. 

{R. Stafford, London Agent.) 


Germany. X. PreuBiMke Lindeseufnslune. 

Xarte dea Dentfohen Belches, Herausgegeben yon der Kartographisoheo Ab- 
teilung der Kttnigliohen Preusdsohe Landeeaufnahme. Scale 1 : 100,000 or 1 inch 
to 1*6 stat. mile. Sheets (plain): 841, Jflterbog; 844, Guben; 869, Spremberg; 
(coloured) 820, Ffirstenberg a d. O.; 821, Ciossen, a.d.0.; 870, Sorau; 871, 
Sprottan ; 458, AUenkirohen. Berlin: K. Preiueisohe Landeaaufnabme, 1905-6. 
Price 1.50 mark each theet. 


Berria. Adamorie. 

Pfianzengeographisohe Karte Serbiene. Von Prof. Dr. Lujo Adamovio. Soale 
1 : 750,000 or 1 inch to 11‘8 stat. miles. Petermanru Mittetimgen, Jahrgang 1906, 
Tafol 18. Gotha : Justus Perthes, 190G. Pretented by the PtMieher. 

An outline map of Servia, showing, by various tints of men, six different vegetation 
regions, which are designated as follows : Tiefland, HtigeL* Submontane, Montane, 
Voralpiue, Subalpine, and Alpine. In addition to the green tinting, red Unes divide 
the vegetation into sotiea, and the character of the vegetation and the different kinds 
of trees and plants are shown by symbols. The map itself is a bare outline with few 
names If a general idea of the altitude of the various regions oould have been given 
by figures or some other means, U would have been an advantage. The map, accom- 
panied by a short article by the author, appear* in the August number of Petermanm 
Mitisilanyen, 


Sverigos Geologiaka UndereSkning. Ser. Aa. Soale 1 : 50,000 or 1‘8 inch to a 
stat. mile. Sheets: 180, Falkdping; 125, Tldaholui; 186, Aukaisrum; 180, 
Vadstena; 181, GlUo; 182, Hjo; 188, Vimmerby.— Ser.* A1 a Seale 1 : 200,000 
or 1 inch to 81 stat miles. Sheet 5, Karlskrona-Kalmar. Stockholm : Sverige* 
Geologiaka Unden&kning. Pretented by the Inetiiut Royal QMtgiqm do 8uide 


Map of Houg Kong and of the territory leased to Gnat Britain under the conven- 
tion between Great Britain and China, signed at Pekin on June 9, 1896. “ * 
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daps of Seed Hops. 


Geological men el tbe Colony of the Cepe of Good Hep*. ^8best 1. Soil# 
1 : 287,000 or 1 inch to 3‘7 r ‘ “ — - 


„ J stat. mOes. Cape Town i Qeoioglml frulidsdnu, >908. 

P rm mied by the OMtr of the Osofopfeal fc x| ^<k Cope ApN^Sya. 

This sheet includes the pdghbowheod' of Cape Town, BtalHaltMfc, Lafe On 
Robertson, and Napier. The map of which it form 
tint attempt at a general geologic*! atomy ef Gape ! 

It is eledriy drawn and printed, the eoiotu* 1 


y.audwUlbetf .... 

■ r TTaftfrtTTt aelsoiad 


XgTVt t*my IMpOtauat, Chin. 

Map of • portion of tbe Eastern Desert of Egypt. Soele 1 . KXVKX) or 1 ineb to 
1-6 eUt mile. Sheets: 18 G. 18 H, 14 H, 19 H, 15 i, 16 J. Oelro. Surrey 
B^artment, 1906. Presented by the Director- General of the Harvey Department, 


The region of the eastern desert of Egypt represented by these sheets lies between 
the parallels of 28° 40* N. and 20° 10' N., and between the meridian of 84° E. long, and 
the Bed sea coast. The whole of Ihe area included within theso latitudes and longi- 
tudes is not yet published, but the above are the more important sheets. Although a 
considerable amount of survey work has been completed by the Egyptian Harvey 
Department, It is evident, from the many gaps on the sheets, that maeh still remains to 
be done; and it will be a great assistance to those whose duty it will he to 811 in these 
blanks to have the triangnlatioo points shown on this map, to which their work can be 
adjusted. These sheets are preliminary issues, and a note stales that the foal adjust- 
ment to the fixed trigonometrical points has not been made 

Egypt. fiarvsy Department, Cairo. 

Topographical map of the Gisa Province Scale 1 : 10,000 or 0*3 inohes to a stat. 
mU& Sheets. N.S., 1-3, 1-4, 2-2, 2-8, 2-4, 8-1, 8-2, 8-8, 8-4, 8-5, 4-1, 4-2, 4-3, 4-4, 
5-1, 5-2; N W, 5-1, 6-2, 7-2, 7-8, 8-8, 8-4 ; 8.E., 1-8, 1-4. Cairo: Survey Depart- 
ment, 1905-1906. Present'd by the Director- General ef the Survey Dep ar tment, 
Cairo . 


Zamenu. Adams. 

A ufhahme n an der Batanga Kfiste nod im Lobe-Flussgefaiet (Bfid-Kametnn), 1905. 
Von Pater Gust. Alf. Adams. Scale 1 : 100,000 or 1 inch to 1*6 stat mile. MiUHD 
ungen out dm druteehen SekuUgeMetm, Band xix. 1906. Berlin : E. 8. Mittler 
A Bon, 1906. 

Togo. fiprtgada. 

Karte von Togo. Boarbeitet von P. Hprigado Scale 1 : 200,000 or 1 inch to 
8 1 stat miles. Sheet Dl, Kfte-Ejdteehi. MUtrUungen am dm deuteehm Se kmU 
pcMsa, Band sUn 1906, Karte 5. Berlin: E 8. Mittler A Son, 1906. 



Panama. Scale 1 : 1,000,000 or 1 inch to 15*8 stat. miles. London: Topographical 
Beethm, General Staff; War Office, 1906. Prim 2s. Prmrmted by Ida Director ef 
MtUtary Operation*. 

This sum has ben compiled from the bod available materkl, hot most of this is 
very approximate. Tbe only part that hat been prope rl y s u rveye d Is the Canal none, 
whiebbas been leased to the United States in perpetuity. 
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NEW MAPS. 


AUBTBALIA. 

Queensland. Eos and DusUb. 

Geological sketch-map of Queensland, showing mineral localities. Prepared under 
the supervision of B. Dunstan, r.o.s., Acting Government Geologist, and compiled 
bj H. W. Fox. Scale 1 : 2,584,400 or 1 inch to 40 stat miles. Brisbane: Geo- 
logical Survey Office, 1905. Presented by the Geological Survey of Queensland. 

A new edition of a useful general geological map whioh, in addition to the usual 
eolouring for the various formations, indicates by bold red circles and letters the distri- 
bution of minerals. 


ATLANTIC OCEAN. 

Kartenskisse von Laniarote (Oanarisohe Inseln). Naoh der Seekarte von Ariett, 
nach 0. Simony and eigenen Aufaahmsn, entworfen von Karl Sapper, 1900. Scale 
1 : 150,000 or l inch to 2*8 stat miles. Petermanns MUleilungm, Jahrgang 1906, 
ttftll*. Gdtim: Justus Perthes, 1906. Presented by the Publish*. 


GBBBBAL 

World. Bartholomew. 

Atlas 6f the World's Oommeroo. A new series of maps, with descriptive text and 
diagrams, showing products, imports, commercial conditions, and economic statistics 
of toe countries of the world. Compiled from the latest official returns at the 
Edinburgh Geographical Institute, and edited by J. G. Bartholomew, r . M .»., f.b.b.e. 
Part yii Lenaon: George Newnes, Limited, [1906]. Prise 6 d. net . each part 
P res ented by the Publisher. 

This part oontains the following plates: Nos. : 49, Dominion of Canada, industrial, 
chief imports and exports: 50, 51. North America, commercial routes and vegetation; 
02, United States, industrial ; 58, United States, industrial, chief imports and exports; 
54, 55, South America. oommeroial routes and vegetation ; 56, West Indies. In addi- 
tion to these maps and diagrams there is the usual continuation of the alphabetical List 
of Commodities of Commerce, oxtending from “ Palma Christ! " to “Rags.” 

World. Btieler. 

Neunton, von Grund aus neubearbeiteten und neugestoohenen Auflage von Stieler*s 
Hand Atlas. 100 Karten auf 200 Seiten mit 162 Nebenkarteu in Kupfentioh und 
etuem alphabetisohen Veruriohnis aller im Atlas vorkommenden Namen (ungefAhr 
240,000 Namen enthaltend) herausgegeben von Justus Perthes'. Geographisoher 
Anstalt in Gotha. Lieferungoii 13-18. Gotha: Justus Perthes, 1906. Fries 
00 pj f. each part . 


CHA&TB. 


Admiralty Charts. Hydrographic Department, Admiralty. 

Charts and Plans published by the Hydrographic Department, Admiralty, during 
July, 1906. Presented by the llydrographer , Admiralty. 


No. laohee. 

8580 m = 6*8 Wales, west ooast : — Fishguard bay. 2s. 

8494 m s 1 *42 Norway, west ooast < Giaeslingeme light to Dolm sund, including 
Folden fiord. 8e. 

8465 m = 1*42 Daltio, Littlo Belt : — Traolle nee to Aaro sund. 8s. 


0*8 
0*891 
JlO-OO 
178 

ioo) 

8578 m * 7*84 


9570 m : 


South Atlantio ooean : — South Georgia. Plans .-—Royal bay, 
King Edward cove, Moltke harbour, sketch of Cumberland 
bay. 

Plans on tho ooast of Chile: — Antofagasta, Hornoe cove, Coloso 
cove. 2s. 

591 m « 1*46 United States, west ooast : — San Francisco harbour (preliminary). 
• 8s. 


27 m b 8*1 Persian gulf Abu shahr (Bushire). 8s. 

.... M 11*81 Malacca strait Plans on the east ooast of Sumatra : — Tati gear 
85 lh m *18-61 bay, Laagsar river entrance, Birim river entmaoe. 2s. 

8288 m = 8*68 Plana in the Philippine islands : — SalomagUe harbour and Lapog 
bay, Port Kuniuaao, and Gan hay. 2s. 
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1288 m 


8565m 

a 048 

2527 m 

e 025 

8076 m 

-M 

8114 m 

* 5*0 

1888m 

• 5*88 

1221m 

- 8*0 


IMS BsMf 

1800m m 848 

2782 “={?«) 
2878 m = 07 


China Plans in the Yang tao Kiang, Chin Kiang fu, uud Silver 
island, Be Ynn Kan eves* to Silver icland. 8a 

New Zealand, north island Bream head to Tepakl point 
(Heroorj bayl including Hanraki gulf. 8a. 

New Zealand, sheet iiL Mayor island to Poverty bay. 8a 

Fiji inlands : — Mamuka harbour, Nai Toni Toni and Veivatuloa 
anohoragos. 8s. 

New Plana and Plans added. 

Baltic entrance the Kattegat Plan added Anhoit harbenr, 
8s. 

Harbours and anohuiag— an the coast of Italy. Plan aa tw ii ' 
Port Sorrento. 8s, 

Labrador:— llorboars and anchorages in Hndlds hay and strait. 
Plan added;— Hainan hap* 2# 36. 

Chile, sheet Til. Lena point to MaibeacUlo, Plan added i— Fort 
La pellar. 2s. T ^ 

Plans on the coast of Chile, New Plan Post Papado. Is. 

Plans of anchorages fa Bali, Lombrdc. etc. Plana added Graja- 
gan bay, Pangpang bay. Is. 

AnchoragoB in the Solomon islands Plan added:— Ngora fa 
liarbour. 2s. 


tf* B. Potter, AgmU.) 


Oharts QanoeHed 


So. 

1410 Wales, west coast. St 
Goran's head to New Quay. 
Plan of Fishguard bay on 


Caacelled toy 


**. 


2842a Baltic sea. Plans of] 
Faero and Aarii sounds on 
this sheet. 

2202b South Atlantic ocean, 
western portion. Plans of] 
Sooth Georgia and Moltke 
harbours on this sheet. 


Now ohart 
Fishguard hay . 


[Now chart. 

Tmlle nes to Aard sund 840ft 

Now chart. 

South Georgia. 

Plana. 

Boyal bay, King Edward cove, Moltke 
harbour, sketch of Cumberland bay . 8870 


1277 Chile. Point Grande to 
Point San Francisco. Plan| w , . 

Chile. Plan of Coluso core | Homos core, Coloso core . d573 

on this sheet. 


501 United States, west coast. 
San Francisco harbour. 

27 Persian gulf. Abtf shahr, 
or Bosh ire. 


Plus in the Philippine 
nds. Port Salomague and 
approach. 

2876 Harbours iu Formosa. 
Flan of Port Kok Si ou this 


k Now chart (preliminary). 

San Francisco harbour 891 

New chart 

Abu shahr (Bushirc) 27 

iNcw ohart. 

rions in the Philippine islands, Salo- 
mague harbour and Lupog bay. Port 
Kurrimao and Gan bay 


1288 China. 
Chin “ 


Yang tae Kiang, 
fit, and Silver 


2527 New Zealand, sheet iiL 
Mayor island to Poverty bay. 
(/. D. VoU or, Apcal.) 


iNew chart 

Chin Kiang fu and Silver island, Se 
Ynn Kau creek to Silver island . . 1288 
New ohart 

Mayor island to Poverty bay .... 2527 
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NEW MAPS. 


ligiA to Eookport. 2806, United States, east coast : — Obarleston harbour. 554. 
South America :— Magellan strait. 1289, Chile (Sheet 4):— Onaiteom islands to 
Capo St. Antonio 1825, Chile :— Gulf of Pefias to the Gnaitecae iriands. 8447, 
dm Columbia:— Moresby passage with its approaches. 1922, British Colum- 
bia: — Fraser river and Burrard inlet. 1501, Alaska, Aleutian islands : Pngnam 
island to Attn island. 655, India, west coast:— Port of Bombay. 2456, Awiilmn 
Islands:— Stewart sound. 975, Philippine islands :— Port Kavite. 1678, Japan, 
Simonoseki strait 2460, Pacific ocean Kamchatka to Kadiak Bland including 
Bering sea and strait. 

(J. D. Potter , Agent.) 

Arotlq Ooean. Brdtfass and Smirnov. 

Bathymotrioai Chart of the Murman Coast from Surveys by the Murman Scientific 
Expedition, 1906. By L Breitfuss and A. Smirnov. Scale 1 : 1,077420 or 1 inch 
3 17 atat miles. St. Petersburg, 1906. Pretented by Dr . L. Breitfisor 
Gives soundings in sashines (one being equal to seven English feet), In addition to 
the gSberal indication of depths by tints of blue. The chart is an additional one 
to those noticed in the Qeograpkieal Journal for June last, and tarnishes farther proof 
Of the useful oceanographical work accomplished by the Murman Scientific Expedition. 

Daalstf Charts. X. Danske tykort-Arkiv. 

Danish Hydrographic Charts. Nos.: 209, FaDr0eiue med omgivende Flak ; 210, 
Sundct ; 211, Kattegat; 212, Islands Nordkyst. Skagafj0rdr*Uanganes Copen - 
hapm: Kongoligt Danske S0kort-Aikiv f 1905-06. Presented by the Danish 


Indian Oesan. Metsorologioal Offlos. 

Meteorological Chart of the Indian Ocean north of 16° S. lat., and Bed Sea for 
September, 1906. London : Meteorological Offloe, 1906. Price 6d. Presented by 
the Meteorological Office. 


Vorih Atlantio and Mediterranean. Meteorological Offloe. 

Meteorological Chart of the North Atlantio and Mediterranean for September, 
1906. London . Meteorological Office, 1906. Pries 6 d. Presented by the Meteoro- 
logical Offloe. 

North Atlantio. V.I. Hydrographic Office. 

Pilot Chart of the North Atlantio Ooean for August, 1906. Washington: U.S. 
Hydrographic Office, 1906. Presented by the U.8. Hydrographic Offloe. 


North Paoiflo. V J. Hydrographic Moo. 

Pilot Obart of the North Paoiflo Ooean for September, 1006. Washington : UB. 
Hjurographio Offloe, 1906. Presented by the U.S. Hydrographic Offlos. 


PHOTOGBAPH8. 

Asiatic Turkey and Persia. Hopkins. 

Twenty photographs of Asiatio Turkey and Persia, taken by Captain L. E. Hopkins, 
H.S. Presented by Captain L. E. Hopbine, B.E. 

An excellent Berios of platinotypes, measuring 7} x 10} inches. The titles are as 
follows .— 

(J) Baft leaving Diarbekr ; (2) Entranoe to Tigris gorge ; (8) A rapid; (4-6) Views 
of the Tigris gorge near the Bohtau Su ; (7) Mosul, river front ; (8) Plain behind 
Ahwaz; (0) Foothills of Bakhti&ra mountains; (10) Street in Behbahan; (ll)'Dagnm- 
basan, (12) Near Liahter; (18) Gonjgun; (14) Meadows near Baaht; (15) OasUe of 
Baaht , (16) Mahmaseni chief and followers; (17) Bums of Sassanian bridge at Falyan; 
(18) Pul-i-Murt ; (19) Shah-seni; (20) Deh-i-nan at head of Pul-i-Murt valley. 

N.B.— It would greatly add to the value of the oolleotian of Photo- 
graphs which- has been established In the Xap Boom, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Xap Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
w[ill be usefbl for refarenoe if the name of the photographer and his 
address art given. 
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m ft ALPINE RACES » 1810*1,* 

ay wmx u vrnam. 

Tm paper is as attempt; to interpret the admitted dfstribulfcft of* 
home* type* in Centra) aid Eastern Europe, both in modern times* 
and in eacosesfo* periods of antiquity, partly in oottnaetion with 
similar though scantier evidence from adjacent regions of Western 
Asia, partly as conditioned by changes in the distribution of land and 
water, and of climate and vegetation, which are indicated by recent 
work in palmogeogrcphy, as ter back as the Zoe Age and the period 
immediately preceding it 

For convenience of reference, I propoee to limit myaelf almost «** 
datively to data which are accessible in a few standard works and 
fairly well-known papers: for anthropology, to Deniker’s 'Races de 
l'Europe,' 1897 ; 'The Raoes of Man* (E. T.), 1900 ; and his Hurley 
Memorial Lecture (1904) in Jewm. Anthr. Inti., 34, 1810; and to 
Ripley’s 'Raoes of Europe,' 1900 in palaogeography, to Sues*, 'The 
Face of the Earth,* 1 (E. T. Oxford, 1904); and to Ratsel's papers, 

“ Hie Ursprong nnd Wandernng der Yblker geographisoh betraohtet*’ 
in Rer. u Verb, d. k. Sachs, Get. Witt . Leipzig, 60 (1898), 63 (1900). It is 
to the last itemed that I owe the suggestive treatment of the conditions 
in Eaatertx Rqrope, which started me on the present inquiry. 

On the statical aspect of the matter there is practical unanimity, 
though the evidenoe is still incomplete here and there, and in detail. 
Presentations of the anthropology of Europe as different superficially 
as those of Ripley and Deniker agree on closer analysis in reoognimng 
three main types : (1) the long-headed dark Homo Mtdiierraneut, bounded 
northwards by the Alpine barrier, bat with littoral offshoots along the 
Atlantic seaboard; (2) the long-headed blonde fit bateaUt, disposed 

* Research Department, March 9, 1906. 

No. VL -Draws®, 1906.] 2 o 
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round tbs Baltic add North sea, in an oral of fcbtttt 18QQ by 8000 miles; 
co m ming ling westward with the Uttora^extension of M. MMemmeut, 
mi showing traces of a large south-eastward extension also in com- 
'paratively reoent times ; and (8) a rather variable but bibad-headed 
type, generally brunette, which from its wedge-like distribution west- 
ward from a base between the Adriatic and the Dnieper to an apex in 
Brittany, and bom 4s general ooinoidenoe of distribution with the 
mein mountain none of Central Europe, hae ' acquired, rightly or 
wrongly, the name of JET alpjnu$. Between B. Mediierrcmeus end B. 
borssM t a general affinity is commonly admitted ; the evidence of pain- 
anthropology supports this relationship strongly; and that of the 
palasogeography of quaternary Europe makes it practically certain that 
both, types may be traoed back to an Eur-Afrioan origin. 

There iw general agreement, also, that the broad-headed JET. Alpinus 
is of inoompsaably remoter relationship to these long-headed types. 
Keane, indeed, argues recently for a North African origin * for 2T. 
alpinus also, quoting a broad-headed strain among the anoient Ouanohes, 
and* similar patch still between Tunis and Tripoli. But the common 
beliq& are either that JET. alpinus originated leoally in his Alpine 
habitat Ify some physiologioal response to olimate, altitude, or other 
geographical oiroumstanoe, or that his origin must be sought further 
east in some part of Asia. The latter view is supported by the 
enormous preponderance, over Asia, north of the Himalayan ohain, of 
exoesaively broad-headed peoples, and by the extension of such types, 
in their modern statioal distribution, over the whole of the Eurasian 
steppe, and sporadioally over most of Irania, Caucasia, and Anatolia. 
But the evident expansion of these Asiatio broad-heads from centres of 
distribution whioh are exclusively in very high altitudes, gives new 
weight to the former oontention that in the European highlands also 
broad-headedness rnay be a feature aoquired both locally and recently. 

This former hypothesis is dearly not a matter of geography, but of 
physiology, and I do not propose to consider it further, exoept to re- 
mark that the present state of our knowledge as to the rate of alter- 
ability of a deep-seated structure like the human oranial skeleton 
offers very little encouragement to believe either that the area of 
highland in Europe is large enough to permit the looal evolution of a 
marked human variety of this kind, or that the time whioh hae elapsed, 
ainoe the retreat of glacial conditions made this highland habitable, 
has been at all long enough to allow of so considerable a ohange of head- 
form, even if the area available eventually had been large enough or 
■eduded enough for the purpose. 

I propose, therefore, to assume that JET. alpinus in Central Europe 
has oome from somewhere ; that, like the longheaded types, he has 
reached the greater part of his present European habitat within post- 
glacial times; and that, exoept on an hypothesis of spontaneous 



THE ALPD® BACE8 IN NDMCT. 


genantj^m w m lutvt MMt imvqq 4a PtjmtH 9li|| IHiHpai'Sl 

is dififotit to »oo*pt Bleaatf i vfow * that ’hi* origiiml tain* wus in 
Africa* Keane's instances ■arrival of ton# ta WH 

direction will, moreover, bo found susoeptiMo footed in of adequate 
explanation on a quite different Alpine hypflttlftlli A gland at It* 
general dktribution of types of head-forts, bad *m Of plgmentitiiof*, 
over the land-surface of the Old World reveal* ajrM/Mo ease for 
the hypothesis that the sallow dark-halved broad-heads of tin W*$ 
stand In some not very distant relation to the broad-hand* a# QHpIt 

• dittingl as the latter are in their ahaOi t 

yellow skin, and peculiar conformation of and taseft maty 
“somewhere in) Asia*' is the ultimate bestir if the '4r*rtWn faron fr 
heads, what was the line of their routo^anft whs* ware the geographical 
conditions daring the period of their transit? 

Thi plateau oore of Asia is qonneoted no# with the mountain opt* 
of peninsular Europe by two distinct line* of ooaHnumoaticm ; the 
Eurasian steppe, end the Anatolian and Iranian section of the’Alpdne- 
Himalayan fold system. From the point where they&ave the irestera 
limits of Inner Aria, these two lines of ooxnmunioatioa lie for a while 
oontennupup; but about midway in their bourse they are held apart 
by the Caspian depression, and then again, after another brfff interval 
of Oauoasien Contiguity, by the sea of Azov and the Blaek sea* 

Both routes have served in historic times as lines of itiunigration 
from Inner Asia to Eastern Europe; and both are marked now (quite 
apart from spasmodic incursions) by a graduated transition of laoial 
type among their permanent if not sedentary inhabitants. The 
northern series passes by gradual changes from the typioally Mongoloid 
peoples of the Kirghiz and Turkoman steppes to the Finns and Slavs 
who border respectively the Baltio and the Pontio shores of the isthmui 
into peninsular Europe ; and whose physioal types, as they are traced 
westward, betray respectively the growing proximity of the Baltio and 
the Carpathian citadels— of S. borealis , that is, and of S. dlpinue. The 
southern series passes likewise from the Tajik and Galoha peoples on 
the western fringe of Highland Asia, through the Armenoid types of 
Cauoaaia and Anatolia to the Albanians and other “ Dinario ” broad- 
heads* of Deniker’s classification, and so on to the short-heads of the 
Alpine region and their westward colonies in Central France and 
Brittany. 

* * Man Past and Present,* p. 457: “Here again we tee how unaeoeaeary it is to 
go to Asia for the early European roundheads, who are generally introduced from the 
east in the Bronze Age, although it is dear that large numbers had already established 
themselves in Central and West Europe during the New Stone Age.** And again, 
p. 458, he speaks of “great invasions of dark or heown roundheads of average also 
(probably from the Iranian uplands) But all of these bed themselves first been 
specialised in North Afrioa, fire true oentre of evolution and of dispersion of all the 
main branches of the Gauoaeio family* 
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Me THE ALHHE BAOEB m ETOOPE. 

Throoghcmt historio times the northern rente bee had, for European 
peoplae, en overwhelmingly greater importance politically, and has 
nwrked also an incomparably greater ohange in the recent ethnography 



of Europe than the southern ; and it is probably ibis praotioal necessity 
of taking political aooount of this northern route which has permitted 
its predominance in anthropological theory also. When a people, or 
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MM m 

fit 




» lauguaga,or am Me*, not damonatnUy ** J 
is olaimod fta having migrated into Zhraope tnm - ft 
it baa been presumed ftlmeet invariably tbftt 
Europe from the nortb-eaat j and oo tmnelj, «M| 
wA to derive “Aryan” jbtn.inw 'ft in India m % 
mate aonroo in Europe, it ia usually notfi of Ha OlWVfan ttbfef 
ooune ia tneed. ' 

It ia to Batasl, I think, that the acellt baldnfsaf < 
in the paper already quoted, the relative m oda lity ef I 
line of cornmnniofttion. The steppe rente m m, dpa fccfc 
until two oonditiona were folfiUed : (1) the MtMtifff tlw i 
cap from the baabt of the upper Unices, Dm, | |» i rim* VdilA 

and (S) the reetriotion of the 8amaM%«t 9Ma<|«pti m, *MP 
modem OaapiMt limits, so aa to eonna# tiff Mmm» »Ht «Ma 
Carpat hian s lo Volfii. with gemme iM JmI to 00 huft of 

the Urals* ( ,* 

Beteel nod hie reconstruction of the go ogtopiqrif TfosWwguMUC 
during end rinei the lee Age, to explain how Europe )Sto*m%o fof# 
sufficiently and long enough, to permit of the cvofotWrof XtmrmUt 
aa a gigantic blanched variety of the preenraor of M 
But he bee not indicated (dearly whether ha realised that another 
oorollary follows from his geographical conclusions ; and it jte this other 
oorollary which I hope to detelop in what follows. Meanwhile it is 
important to note, also, that even in regard to the northern route Rafael 
does not state the case against early Asiatic immigration at all so 
strongly as the foots seem to justify. Not merely was it possible, long 
after the stage of European history when broad-headed man ia trace- 
able in the neolithic lake-dwellings of western Switzerland and Austria, 
for the overwhelmingly long-headed folk of the hvrgant to range 
nomadioally over a secluded steppe from the Carpathians to the west 
bank of the Volga, and to lay the foundations of the ethnography of 
the north-western Caucasus, hut, as soon as the shrinkage of the 
Caspian had gone on long enough to open a steppe-route into Asia, it 
was the European long-headed steppe-people whioh carried its tarpon 
interments north-eastward as for as Tobolsk, and distributed those 


patches of relatively long-headed blondes whioh survive even further 
afield. There is, in foot, no positive evidenoe of any hut long-headed 
nomads on the European steppe until a period whioh is for on in the 
Bronze Age of this region; and probably not until thd so-called 
M Boythio " movements at the beginning of the Age of Iron. Hoi* H 
the steppe route was thus securely dosed until this lets date, as the 
ethnography and the geography of the region combine to prove {hat 
it was, we are thrown bade upon an examination of the parts south of 
the Caspian for a possible means of aooass of hroad-hea^id people to 
Europe. 
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At first sight we are met by a precisely similar obst&ole, geographical 
and ethnographical. The highlands, which are continuous from the 
Pamirs to Phrygia, are divided from the Balkan and Dinario highlands 
by the Hellespontine depression and the iEgean sea; and though the 
former, in its present state, has never heen a barrier to man, it was 
certainly somewhat more deeply submerged — at least up to the 1 50-feet 
lin e - i n late Quaternary time, just when the broad-headed peoples, 
if they were of Anatolian origin, ought to have been free to enter the 
Alpine region. Moreover, from the later Stone Age onwards the activity 
of the blonde long-headed nomads of the European steppes can be traced 
very dearly south-westwards also, intruding by way of the lower 
Danube upon the Balkan lands, and establishing themselves with their 
characteristic hurgan tumuli all over Thrace, over a large area dU the 
karst plateau of Bosnia, and eveh over a considerable part of Western 
Asia Minor, from the Hellespont southwards to Lydia and Gfcria, and 
eastwards Up the Sangarina into plateau Phrygia, tn Bosnia this 
long-hea4Ad population lasted on until the early Iron Age, or somewhere 
about 600 &a \ in Thraoe, fair-hair and tumulus-burial could be seen 
still, about 450 B.C. ; and from the Danube mouth to Varna a markedly 
blonde and long-beaded population survives to the present day. At 
this point, therefore, it would seem as if northern and Mediterranean 
los»g-hsads met ouoe more and nipped off our Alpine broad-heads 
from their nearest Anatolian affinities. Here, however, the earlier 
history of the people and of the area throws a different light on the 
matter. 

In regard to the geographical factors, Batzel and Suess are only 
summing up a consensus of recent inquiry when they emphasize the 
very recent date and summary character of the subsidences whioh let 
down certain areas adjaoent to Asia Minor to their present level. 
These ereas are (1) the whole south lobe of the Caspian, south of Baku 
and Krasnovodsk in lat. 40° ; (2) the whole Black Sea basin south of a 
line joining the Cauoasus with the Crimean Yaila, and this with the 
Balkans behind Varna;* (3) the whole ASgean basin, from the sub- 
merged Cydadio ranges northwards, and therewith the sea of Marmora; 
(5) the whole (probably, and oertainly the south-eastern part) of the 
foreshore of Syria on whioh Cyprus stands, as far west as a line drawn 
from Adalia to Alexandria. Suess quotes one rather doubtful oase of the 
discovery of a human implement in Hellespontine shore-deposits of 
the period of greatest subsidence, approximately at the culmination of 
the Ioe Age; and thinks that <( it is even possible that these events 
were witnessed by man ; *’ and oertainly the anthropology of Cyprus 
gives the strong impression that the island was already inhabited by 

• It to a metier of detail when and how the Mediterranean oame to receive the 
drainage of thi* area, and of the far older Barmatian tea whioh aurviyea in the gulf of 
Odeiaa and the sea of Amy. 
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man of North African type, before It wee out off finally from the main- 
land* thk problem, also, of the introduction of A Msditerrpntus into 
thb Agim* wotfld be considerably simplified if it were permissible 
to 4nj>f)4m that, down to the glacial snbmergenoe, it bed iandoommuni- 
oatitm, past Bbodes and Lyots, with the lost Syrian foreshore. 

2 After we admit for onr present purpose a larger or smaller width 
mns between Anatolia and the Balkan lands, the oonolnsion 
' fattudns that in immediately pre-glacial times, and far on into the period 
which corresponds with the Ioe Age of Northern Europe, we must 
presume the existence of a promontory of Asia, mnoh broader, bat not 
much more elevated than the present Asia Minor, barred southward, as 
at prtwent, by the Eastern Mediterranean as for east as Lyoia; farther 
east by a prolongation of the Persian golf for up the present Mesopo- 
tamian H Lombardy ; * and in the intervening section by the abrupt 
south fooe of fonrns. Internally this great promontory consisted of 
altmtaate mountain ridges and interment plateaux, more or less uniformly 
dotted With considerable lakes ; for the Sarmatian or Ponto-Oespian sea 
on tW north, the Mesopotamian gulf on the south, and the excessive 
hufoidity of the glacial M penumbra” oombined to give abundant rain- 
fall, and the modern river gorges of Halys, Sangarius, and the like, were 
for less completely excavated than now. 

By an isthmus, if it osn be called so, at least as broad as from the 
Bosphorus to Eubosa, and not improbably from Varna to Attica, this 
gfeat Anatolia extended west as far as the Iron Gates and Montenegro. 
Beyond this only two things are olear : (1) that continuous highland, 
broken, if at all, only by an early stage of the Danube gorge, ran 
northwards, and then westwards along the Carpathians, enclosing a 
Hungarian like ; (2) that west of the Hungarian lake a long highland 
promontory ran out almost to nothing where it made touch with the 
Eastern Alps. It is not certain, however, exaotly at what point in 
the break up of this continental rSgtmi the upper Adriatio oollapsed; 
and we have to be prepared for the possibility that a foreshore like that 
of Syria oonneoted the Dalmatian highland with the foot of the 
Apennines. All this Balkan section of the Anatolian region repeated 
on a smaller-featured soale the tangle of ridge and lake-land whioh we 
have seen to be oharaoteristio of Asia Minor. We must also remember 
that farther east, in what is now northern and central Irani*, for more 
favourable oonditions prevailed, so long as the Aral-Oaspian sea was in 
existenoe ; and that the configuration of this land also offers just the 
same foundation for a rSginU of lake-basins as does Anatolia itself. 

We have, therefore, all the oonditions for .the development, in 
immediately pre-glaoial time, of a distinct type of man — a great ex- 
panse of uniformly diversified country, adequate rainfall, moderate 
olimate, ample forest on the highlands, grasslands, with good evidenoe 
of the presenoe of domestioable oattle, round the lakes; and, in 
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too gtosral satoaekganoe of too M*|M>tol|lto totofl tottototoi to*to 
toon atomt 190 toot ohm too pwss rt ri tobto ff ttitont flto gts tofr of 
the Hellespont and of BaUmtoa, for example, need a# nuktk iMitftiua 
too ooono of mispuatively narrow galfr or flooded valleyi. Seemd, 
adloOf totoofibnwttoa aa* wnwamd continuous and wide, a* Bated 
show* *ad, toltt mote, o* mob oa too IVmtio depression began to taka 
place— the oUmaie of Anatolia moat hare been oomparativefy little 
affected by the preseure of tbe European ioe-aheet ; and, in toot, definite 
trace* of glaciation are abeent, not only from Anatolia (apart from ita 
preaent snow-peaks), bat from almost all ita Balkan continuation aa 
well, though the evidenoe here is not at all bo olear, eepeoially aa to 
Bulgaria or toe southern Carpathians. Bat toe open Adriatic and toe 
Hungarian lake probably e neroi aa d a certain mitigating effsot on all 
tom western seetbn. Further west, however, the Alpine region was 
oertainly very heavily ioe-oapped j and thb ioe-pap, together with ton 
Hungarian lake and toe snOW-olad Carpathians, remained a very serious 
obstacle to toe intrusion of European man from the north-west, when 
the ioe-aheet intermittently retired and gave him acoeaa to a strip of 
tnndra country between itself and the Alpine glaoiers. 

How, under these conditions two things may reasonably he inferred : 
First, that in Anatolia and Xrania, which were more than ever isolated 
from Africa end Arabia by the subsidence of the Syrian foreshore and 
the deeper submergence of Mesopotamia, bat were preserved in com- 
parative comfort by southerly latitude and peninsular character, Ana- 
tolian mat aaaiininA to develop favourably and emphaiioally into a 
well-marked and well-grown variety. Seoond, that in so for aa Balkan 
Asia was affected by tbe Ioe Age at all, it was in the direotion of partial 
isolation and relative alimatb rigour. And it seems to be admitted 
( 1 ) that one of the drat physiological effects of olimatio rigour upon 
man la to dwarf his stature; (2) that exposure to “ alpine ” conditions 
* fn*f to diminiah pigmentation, and eventually to lighten the hair-tint. 
Thb, at *11 events, is toe current explanation of the Mo nd en o se of 
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B. boraali^, and of the prevalence of Monde typos among the high* 
landers of brunette North Africa. 

Now, on* of the stumbling-blooke of the student of M. ogptmw has 
always keen the extraordinary distinctness of the gigantic “ Dkario," 
<* Albanian variety, and the dwarf short-limbed “Ce vends raoe ” of 
Deaikar, as we find it in Central France, in Savoy, in Bohemia, and in 
oertsin parts of the south-eastern Carpathians, and again sporadically 
even further north-east in Galicia and beyond Dnieper. And it has long 
been dear that the ‘'Dinario raoe ” shares its giantism, as wall as its 
general physique of head and face, with the members of the Anoenoid 
and Canoasian groups of shorthands. Bat olserly, if our analysis of the 
Ioe Age geography is oorreot, this diflemnoe of stature among broad- 
headed peoples in Europe is exactly what we ought to expect; and 
analysis of the dronmstanoes of the suooeeding phase of geography 
and disrate will show farther how this original distribution, with 
dwarib to the west, and giants to the east of the inoipient JjEgean, is 
postulated exaotly by what happens next. 

There seems no reason to doubt that the first repopulation of post- 
glacial Europe took effeot from the west eastward. The Atlantio sea- 
board had always been preserved by its littoral climate from exoessive 
g laciation ; and West Europe had far better eommmrioatum with the 
then temperate none of North Afrioa than Central Europe had with 
Balkan Anatolia ; ^ thanks to the way in whioh the Alpine and 
Carpathian snow-oaps, and tha Hungarian lake, barred the road from 
the south-east. Moreover, palmdithio man. Of the long-headed types 
whioh eventually spread into Bohemia ahd Northern Hungary, had 
already a long interglacial training in huubw life, sad experience of the 
ways of the largo fauna, whioh he seems now to have followed on their 
return to the north-easi 

After the tundra, the steppe; and throughout Ml the period of 
steppe-formation in Europe, and also as long as any exclusively 
European steppe remained, along either the Baltio or toe Ponto-Caspian 
foreshore, blonde long-headed man remained in eeonre possession of ii 

Snob gradual ohanges of head-form as are shown in toe later palreoli- 
thio stages in Franoe, as in toe raoe of Laugerie-Ohanoelade, with its 
oephalio index of about 74, are more than aooounted for by toe arrival 
of an improved strain of Enrafrioan man ; for the modem Berber index 
rises as high as 76'5. And against this is to be set the arrival also of 
the raoe of Cromagnon, with its index reduoed to 78 or less. It is 
only, therefore, in auoh very exceptional oases as toe two late palmo- 
lithio sknlls from L’Homme Mort in Loskre, with indioee Of 78*58 and 
78*85, that it' beoomes necessary to look in any new direotion for a 
source of fresh Mood. 

By the oloee of the palssolithio age in Western Europe, however, 
the whole width of toe Alpine foothills was disengaged tons its -ioe- 
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«*£; tilt Hungarian lake was largely transformed to steppe, and the 
and Balkans had assumed nearly their recent appearance. 
The Adriatic had its present form, save that the Po shoreline was less 
far advanced, and that all as far west as Piaoensa, if not even* farther, 
was Impassable swamp, bordered by dense forest from the base of the 
Alpine foothills. Under these rironmstanoes the whole north front of 
the Balkan lahds was thrown Open foaw advance from the south-east, 
provided only that the dwarfed phort-heads were qualified by their 
recent mode of life to ta^e advantage of the new situation. 

And this is ex&otly whattyd happened. Subsequent desiooaHon 
has greatly altered the syrfaoe^rvering 9 / large parts of the Balkan 
lands; resttiotlng the forests, filling the lakes with detritus from 
unmitigated rainfall, and So rodeoing qtUl further the available surfaces 
of water in the interior, "flits detipoetien p^turally affeoted the interior 
earliest* driving out trees' and' water-supplies from the AwyUm towards 
the ooast-line. But the recent ep£e4rimoe of the Alpine lakelands, and 
even of parts of Anatolia, reoAlls wtAf onoe was general. Now in a 
heavily forested lake-land practically no mode of civilized life is possible 
except on the margins of the lakes; and as soon as the process of 
obstruction of the lakes by detritus sets in, expansion becomes easy 
lakewaxds ; here alone, also, is there safety at all times from forest 
dangers, and sooner or later a 11 lake-duelling " oulture emerges. Now, 
it can hfurdly be an aooident that it is round the periphery of old 
Anatolia that we have in olassioaK authors the majority of the descrip- 
tions of this type of oulture, surviving into historic times ; namely, 
round the Armenia^ Fhasis, the Nori^h-Syrian Orontes, the Thracian 
Strymon, and locally 0 * the lower Danube. And it oan hardly 
be an aooident either ( 1 ) that the first purely broad-headed popu- 
lation of which traoes remain in Central Europe is that of the Swiss 
lake-dwellers, which is first reoognisable in a fairly early neolithio 
stage; (2) that the first traoeable invasion of Italy from the north is 
effected by broad-beaded lake-dwellers, whose mode of life is the only 
one whioh enabled them to oiroumvent the triple frontier of the Alpine 
and Apennine forests, and the swamps of the Po valley; (3) that the 
area over whioh the lake- dwelling oulture spreads — more or less modified 
by oiroumstanoes as it goes — is very nearly ooinoident with that over 
whioh the first well-marked intrusions of broad-headed peoples oan be 
traced ; (4) that, together with the Alpine lake-dwellings, comes the 
earliest positive reoord of a number of oharaoteristiq Anatolian fruits, 
particularly peaoh, plum, oherry, and ohestnut. The actual distribution 
of the last three is particularly instructive in this respeot. 

While the Alpine front of the Balkan lands was thus thrown open 
for the expansion of the dwarf broad-heads of what was now South- 
Eastern Europe, the disappearance of the large Pontio area, and the 
desiccation of the rest of Anatolia, are sufficient causes for an exodus 
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of the giant broftd-heada th*m» ; and at tU« pornt w« have w imnw 
that alter the gnat aabmerganoa and the oleee of tin Sw Agleaaw a 
period of appnaiable elevation, whioh, while it teread wt finally tiM 
deep riot ooaata of the ,Sgeaa, and gave the Belltepowla&d Beaphome 
their preaeat depth, provided a faoad-fMfcted gj i iterj pa ntin a bridge, 
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onoe mm, between Anatolia and the Balkan lands. It is not surprising, 
therefore, to find distributed thickly along the westward road, pioneered 
by the M Oevenole” broad-heads, a oopious ** Dinario ” population, flood- 
ing round and beyond the isolated remnants of the older strain, whioh 
lie on either side of its path. Nor is it surprfeing to And Deniker 
marking an independent patoh of 4< Dinario ” "peoples east of the see 
of Aeoy ; for the Caucasus was by this time at least as passable or 
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olwumvefc table m it is now, and a Oauoaoian — that is, North-East 
Amelia— population overlies in this region the early long-heads from 
th* European steppe, while itself underlying 'the yellow beardless 
round-heads from the steppes of Asia. It would be tempting to bring 
into the same oonneotion the strikingly Albanian-looking tatui of the 
Tails, as an early patch of people isolated here sinoe the break-up of 
the Pontic edge of Anatolia $ but the historical intrusion of European 
Albanians into the Crimea quite recently makes this comparison 
dangerous, and these is at present no adequate record, I think, of 
skulls from pre-Hellenic tombs in this quarter. 

There is general agreement as to the subsequent course of events 
in Central and Western Europe. Generally speaking, the stunted 
“ Oevenole ” broad-heads have preserved their individuality— for, if our 
theory is right, they arrived earlier, when the oountry was more 
denisly obstructed, and more sparsely populated; while the giant 
“Dincrio” stook, arriving later, penetrating farther, and intermixing 
more with 27 . borealii, has taken on a blonde exterior, while retaining 
much of its physique and head form ; and has thus given rise to many 
looal varieties of rufous half-breeds (“Celts”) and much perplexity 
among ethnographers. 

North-eastward the course of events was different. The modern 
race-map gives us Deniker'a “Eastern raoe," with blonde exterior 
allied to low stature and broad-headedneas, distributed widely through 
the eone of swamp and forest from the outer foothills of Galioia along 
the watershed of European Bussia. Eastward this type, in its earlier 
days, was bounded by the blonde long-heads of the steppe and the 
hurgana; westward it has bqpn always exposed to infiltration from the 
side of the blonde long-heads of the Baltio ; only at its Carpathian 
starting-point, and toward! its north-eastern extremity, does it betray 
its composition and its origin, by the persistence in its midst of a 
larger percentage of short broad-heads, who are also dark, whom Deniker 
identifies, probably rightly, as genuine “ CJevenoles.” What has hap- 
pened, dearly, is this : along the Carpathians the short Cevenole type 
spread early, and was only partially swept aside by a “Dinario" 
after-flood. For in a region of more rigorous dimate, of great swamps, 
and of forest beyond, between steppe on one side and tundra on the 
other, this hardier and more truly “ Alpine ” type was in its element 
still ; and here, in more obstructed country, its “Dinario” kinsmen 
oould not follow when the time for inter-mixture oame. Consequently, 
here alone we are oonfronted with a type whioh is at the same time 
blonde and broad-headed and short; and, consequently, also, further 
north, where neither the blonde Baltio-man nor the blonde kurgan-m&n 
oould keep pace, we reoover these distant colonies of “ Oevenoles ” in 
the great forest, like the Finisterre Bretons, the Walloons, and the 
Zeelanders in the reoesses of the Far West, 
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Tiro other problems remain. At an earlier stage we traded the 
as early as late Neolithic times south-westward into 
tkOim lands, as far as Bosnia and Thraoe, and even into western 
AA Minor. How does this agree with the hypothesis of an Ana- 
tdUan origin for the Dinario type? And, Author, how are wo to 
auoount for the presence, again siooe late Neolithic tames sS least, of 
a purs population of JB1 MedUerramu in the A3gean? The answer 
in both oases is the same. As in Switzerland, for example, k te quite 
possible, within a oomminuted highland onoe partly cleared of its 
forest, for many invasions to take plaoe from steppe to the north, or 
from an island fringe to the south : in the latter oase, without affecting 
the population of the interior ; in the4brmer, without touching, at all, 
whole districts which retained adequate natural frontiers of mountain 
or forest In the oase of Thrace or Phrygia, the broad river-valleys 
— Danube, Axius, Hebrus, and Sanguine — were oooupied permanently, 
and so was the Axyhm % in the heart of Asia Minor, and the hare karst 
plateau in Bosnia. But in Albania a broad-headed population of very 
pure type, and apparently of immemorial antiquity, remains; in the 
swamps of the Strymon, lake-dwellers lived on into the fifth oentuiyna, 
and alongside the patriarchal pastoral Phrygians, the western moun- 
tains, and even some retired lowland districts of Anatolia, remained 
devoted to matriarchal institutions and cults, suoh as would better fit 
the more agricultural pjjrts of Afrioa. It should also be added that, 
while we have copious legende of migration from Thrace to Phrygia, 
we have also more than one tradition of "Amazonian” invasions of 
Thrace, of the conquests pf Seeostris in Europe, and of a mysterious 
migration of Myiians end Teuorians from Anatolia into Thraoe, among 
whose colonists ware t ffb lake-dwelling Pseonian? round Lake Frasias. 
Is this also possibly one of the censes in which “ Pelopa ” was a 
"Phrygian”? 

The oaae of the iEgean peoples of "Mediterranean” origin is 
similar. All we really know at present about the earliest population 
of the jfigean is this : first, that the islands were purely long-headed 
down to the early Iron Age ; seoond, that the fringe of Eastern Greece, 
Argolis, or Attioa were long-headed also ; third, that in Lyoia there are 
long-headed and broad-headed people side by side now, unoombined 
after all these oenturies ; fourth, that splendid as the oultural superiority 
of the South jEgean peoples were in their long Bronze Age, they never 
set permanent foot out of reach of the sea either in Asia Minor or in 
Greece itself; fifth, that at Troy, if we may use the evidenoe which exists, 
the broad-headed type underlies the long-headed type, and the latter only 
makes itself felt either as a northerly intrusion of the hzrpoz-fdlk, as 
in Hissarlik III., or as a temporary annexation of the Troad to a south 
iEgean sea-power, as in Hissarlik VI. 

Thus for we have a situation analogous rather to the activity of 
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Uilin or ViHium. or to the promt proceedings of the Jammmm ife 
ouraelwas the phenomenon of e group 'of ooeital Uuada influnnrln(. 
from -without, the edjuoest mainland*!, but not penetflting them hr 
oooopylngAhum permanently, aioapt under the owafrmal leadenhip of 
m Agamemmm or ■» Aleocander, whoee acti-fity ie Atom beyeod tib*» 
bilk, and whoee taatinota ere (till peatond mainly. How thaw 
** Mediterranaena ' 1 reached the Mgma. la a farther quaeBoe. Hy own 
imp r aa ri on ia that they are, aa they th a m ealraa Uttered, indtgenooa, 
even if that hea eventually to mean pre-fliaowtf ; aaalogoua to the popa|a- 
tion of Oyprua or (f Molly, but brought thither poaoiMf by ana; end, If 
by land, than hy way. whioh peetulate either a knA-kridfe orer the 
Adiiatio, or a prolongation westward of the hahat pktathtif Oyprue. 

In any oaaa, the actual distribution of the % aa w fdag^heada, apart 
from that of their oaltuxa, it no morn ehataela to the utaar here stated 
of the relatiouahip of the European and Anatolian broad <haada, than ia 
the apiioda of the Thraao-Phxygian blonde*. 


The Oauanan (Hr. IX GK Homuneu): Hr. Kyra. baa pneented « with a 
problem of eery gnat range and rery gnat complexity. He himeelf repteaanta 
a rare comWootlon of the geotoght, the paheogeagnpher, and ethnologbt Ha 
depreaataa, aa those who have feed his peper will see, the introduction of the 
physiological question; bat at the seme Urns, if there is any one {meat who would 
wish to speak upon that, I am sore he would not object* I always feel that in all 
these craniologioai questions there lurks a certain physiological footer of Tory 
great important, but of quite unascertained value — timt is to say, the problem as to 
what conditions bring about change of sknlUform, an# #)#hy the skulls of erase 
can alter end the race remain the same# The question ha flfHseo with regard to 
the present peo p les who claim to be Greeks. 1 thl4k.it vgl probably be better 
if, to some extent, we keep the different sides of this qt|fcto*ppart, and I should 
therefore propose, first of all, to call on those who can iptofc to it more particularly 
upon the geological side, and deal with the question whether the glaolal and pre- 
glacial conditions really render the northern route as impossible aa Mr. ttyrea 
holds. I should like to know how for they agree with the view of Sueas as 
regards the configuration of the east Mediterranean at a rather later age. 

Mr. Authub Evans : I was not fortunate enough to be present during the first 
part of Mr. Myras’ interesting communication. In any case, it would be difficult 
to deal with the whole of the questions raised by bun. I understand that he 
wishes to make out that the round-headed “ Alpine" race came into Europe by 
way of Asia Minor, and not, as has been hitherto generally supposed, from Central 
Asia. In support of this contention he has raised a great water-bamer on the 
Central Asian side, and thrown a land bridge over the JEBgean. It seems to me— 
not speaking as a geologist, but aa one to a oertain extent familiar with the subject 
of Quaternary man— tbit a good deal of this argument would have been pertinent 
to the esse of the remains of the older PabB ol ii h i o population u the European area, 
and might Indeed he appiioahie in a comparatiYely late Quaternary period. Butwe 
can hardly suppose that, within the limits of any reasonable number of milimfo 
—within the limits, at any rate, of the Neolithic Age— the iffgean wes not 
muoh es it is at present, and I Imagine, in the same way, Shat the shrinkage of 
the wator-benier m the side of Russia was of extremely gradual consummation. 
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do know, of course, (hat (he remains of human settlements hi (he JBgsan 
■biUMljr under its present geographical aspect go back to only NeoUthio tunes* 
and to (hr as the evidence goes— so far* at least, as I hare boon sble|o follow it— 
there were at a very early period Mro main lines of connection wife the JSgean 
area* one of them following the Russian coast of the Blaok sea, the olfier going very 
far north. Particular forms of “idols,” which on the ^gean shores Woigw> the dose 
of the Neolithio period and the earlteat age of metal, can be traced by means of 
intermediate types to the Danubian countries, and again, through the remains in 
Polish oaves, to the Neolithic settlements of the Beltio Amber coast, and even at 
far north as the interesting settlement on the shore of Lake Ladoga, to which 
Mr. Myras has referred. And on the other hand, the Neolithio remains of Southern 
Russia, recently described by Dr. Stem, of Odessa, have brought oat vary Interesting 
connections between the Neolithio settlements In that region and those of the 
Dsnublan basin, and have shown that these extended through the Balkan countries as 
fer aa Thessaly. One important point, as it seems to me, is, when do you find this 
round-headed race making its first Appearance in the Alpine regions? So far as I 
know, the earliest Neolithio remains on that aide are all of the dolichocephalic type, 
and in the Balkan countries, at any rate, the round-headed element begins to appear 
at a period when metal culture was fairly advanced. I do Hot deny the possibility 
of the round-headed Alpine race coming from Asia Minor, but their fleet appearance 
in the Alpine regions— which hardly goes baok even to the earliest Neolithic 
stage— certainly seems to date from a time when the ASgean was already in exist- 
ence. This, indeed, in itself is no bar to Mr. Myras* theory, because there are such 
obvious facilities of access across the Dardanelles and the Bosphorus, as well as by 
the island stepping-stones of the JSgean. There is, however, a physiological 
question that has not been touched. 

The theory that has been brought forward by Prof. Arthur Thompson, and 
experimentally illustrated by him, makes the development of the round-hesded type 
dependent on oranial eqpais»n, due either to the muscular action of the jaw or to 
iooreaee in cerebral volume, According to this view, it is quite conceivable that there 
may have been centres of brachicephalio development, radiating from more than 
one point within a dolichocephalic area, and we need no longer look for distant 
avenues of immigration to explain the existence of a round-headed race in a given 
region. 

Dr. Haddon : I am very sorry no geographer has spoken, as it is mainly a 
geological and geographical problem that Mr. Myras has raised. It seems to me 
that the anthropologists will have to consider very carefully the data supplied to 
them by geologists and geographers. For a long time I have frit the need of 
reconstructions of past geographical conditions, and when ethnologists have these 
they will probably be able to understand the differentiation and migration of raoes 
and peoples far better than they could from the material supplied only by their own 
science. In Asia there seem to be two well-marked groups of braohycephals — the 
beardless yellow stook, or Homo mongolicw, and the bearded white etook, or Homo 
alpinus . I hope Mr. Myras does not propose to introduce into literature, as he did 
iu his discourse, the term 41 Anatolian * man for the latter group, since the older 
name is suffioiently explicit, and at any time it oan be divided into varieties, snob 
as Cevenole, Dinaric, and Anatolian. It has long been my view that this race 
originated somewhere on the western plateaus of Asia, and immigrants c r os s ed into 
Europe, worked their way up the Danube, and entered France, perhaps by the pass 
of Belfort, in the Neolithic age. I do not at all see how the M diet of maatioable 
fruits” could have materially assisted in inducing braohyoephaly, aa the people 
could not have continuously eaten soft food for a long space of time ; fruit Is lip* 
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for bo short a period, and there must of neoearity have been Other 1Mb of food of 
harder or tougher quality, end why should not these, apoAirilng *° thU method 
of explanation, here elongated their heeds? Also I do dot quttl fallow the con- 
nection, indicated on one or two of the lantern slides, between esrtatxk trees and 
raoesof men. Ihave bean greatly interested in this yaps of Mr. Myras, end it 
appears to me that his main conclusions axe likely to stead. 

Mr. Annum Evens 2 I was speaking of the Balks* peoiasula. The early 
appastsaoe of doliehoeephaly la the West might possibly b* explained by Thorny 
son’s theory. My point was in relation to Mr. Myras’ theory of tramKfigaan 
immigration— namely, that, in that case, you ought to dad this Alphas type al a 
very early period in the Balkan regions. Of course, the a *pl e e»tt hi ef the pre- 
historic remains through a large part of that peninsula is still Very hnparCtot. 

Dr. SbbubbaiiL oongratolated Mr. Mytes on a hrittbfflt end tp d em s t teg inter* 
pretation of the present-day distribution of the Alpine raosi Or Insnktad la ti* 
light of paUeography. The chief difficulty t ea m ed lo him to be to prove rite 
existence of the broad-headed type at the period under oonridmetton. No remains 
of the broad-headed type have bean found which eould be aaoribed to an earlisr 
period than the Neoiithio, and not to the earlier part even, of that cultural stage; 
whereas an enormous period of time must hare elapsed sfaes the various glarial 
sad interglacial epooha. In the earlier of these epochs there was, even, no quite 
satisfactory evidenoe of the very pr es enc e of man in the western seotion of the 
Kur- Asian continent, so that the development of the special features of Homo 
alpinua at this time in an elevated and isolated Anatolia could be but an ingenious 
speculation. Another difficulty, on Mr. Myras' hypothesis, whioh had not been 
quite cleared up, was to explain the presence of broad-headed nun in the Danish 
islands, the Canaries, and on the Tunisian coast. Lastly, Dr. Shrubsall desired to 
emphasise the insufficiency of the present data for anything more than an outline 
hypothesis suoh as Mr. Myras had propounded ; until more was known, any 
such suggestion was as difficult to controvert as to formulate, but this paper 
served a most valuable purpose in summarizing the present knowledge of the 
subject. 

The Ohaibmax : Perhaps Mr. Hudleston will say a few words now. 

Mr. Hudleston : Of oourse, it is open to any geologist to make any sort of 
map he likes, and I am bound to say a great many geologists make maps just in 
order to suit their own particular views. On the whole, I'd rather not attempt to 
criticise anything I saw on the screen ; although those plans shown by Mr. Myras 
were most beautiful, yet at the same time I fall to see their connection with the 
subject, and that being so, I certainly am not competent to discuss it. 

Mr. Quay : For the most part, I should be inclined to agree with Mr. Myras. 
1 think in one point, however, he does not take quite the right view : I mean on 
the question of the influence of environment in changing the physique of a race. 
I think that anthropologists hitherto have made Car too little allowance for the 
comparatively rapid changes that oan be made upon the physique of a raoe by 
change of environment Quite recently there has been a great deal of evidence 
cropping up which shows that these changes may be very rapid indeed. For 
some skulls, measured by Dr. Maodonell, which were found in Whitechapel, and 
pretty certainly date from the time of the plague, belong to a type quite different 
from any found in the British Isles at the present time. They belong to a race 
which we oan only parallel by going back to Neolithic times. At the praent day 
we cannot And in any region of Great Britain a population corresponding to this 
Whitechapel population of two to three hundred years sgo^and the conclusion that 
appears to be forced upon us is that the great change of environment produced by 
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modem Ipdfektrial conditions has aofcually changed the type of the face. It has 
aim hem found in recent investigations that in large Industrial towns the pig- 
mentation of the population is so completely changed that, judging the race from 
this particular feature, we can only say it is a race entirely from the 

average of the whole country, the probability against its being th^eame raoo being 
very high. So that here we have an industrial environment changing a popula- 
tion In a hundred years so completely that anthropologists would be compelled to 
say that the resulting population was a different race. Now, I think that, in view 
of these foots, we wotdd have to very seriously consider the possibility of these 
round-headed types being the result of their environment, and It appears to me to 
be much more probable that the Oevenole type was really evolved from the 
surrounding lofrg-headed races than that it was an offshoot of the Dinario race. 
It oomeponds much more nearly to these long-headed raoes of the Neolithic type 
in stature. It seems highly probable, from their present geographical distribution, 
that broad-headed raoes are better adapted to mountainous countries than are long- 
headed raoes ; and if that is so, a Neolithic race inhabiting the European Alps 
would have plenty of time to develop into a broad-headed race. Mr. Myres seemed 
to think that it was difficult to change the shape of the skull of a race. But it is 
quite oonoeivable that such a ohange may take place in the course of many genera- 
sions under the influence of a moderate selective action always acting in the same 
direction. The longer-headed members of a group would be eliminated by a suit- 
able environment, and in the course of time only the broader heads would be left. It 
is quite possible that by selection the Oevenole group was prodnoed from the 
previous long-headed Neolithic raoes. I agree entirely with Mr. Myres that the 
Dinario type came from Asia Minor, but I am inplined to think that it is a different 
type from the Oevenole type, and of quite different origin. 

Dr. Wbxoht : I should like, first of all, to oongratulate Mr. Myres upon his 
very interesting paper. I think that by very great ingenuity he has harmonized 
the foots which we have; my only quarrel would be that the foots are rather too 
few, and 1 many of them are probably not very correct. I think, too, that the 
division of the skulls into round-headed skulls and long-headed skulls is altogether 
too orude, I think it is quite likely msny round-headed skulls might be easily 
developed in a long-headed community. I found, in some skulls I examined in 
the Eest Biding of Yorkshire, that one got all intermediate types between extreme 
doliohooephalio and extreme braohyoephalio skulls; but a braohyoephalio skull 
with an index of 82, and a braohyoephalio skull from South Germany with an 
index of 82 might be totally different skulls. I always regard the South German 
skulls, with that characteristic oooipital decline which they have, as very sharply 
distinguished thereby from other brachyoephalic races, and as furnishing really 
the strongest argument that oan be brought forward, that certain round-headed 
raoes are racially round-headed, and not produoed from long-headed raoes 
merely by environment. I was extremely interested, too, In the diagrams whioh 
Mr. Myres showed of the vegetation in oertain parts of Europe. I think it is 
very important to bear in mind the vegetation accompanying the different raoes, 
and I think one should also oonslder more the funeral rites whioh are practised. 
And then there is another point, and I think Dr. Sturer of Berne is the only man 
who has taken it into consideration, and that is the domestic animals. I wish 
Mr. Myres had 'considered these associations more fully. As regards the origin of 
this peouliar round-headed people, I imagine them to be of tbe type of the South 
Germans of to-day, and not of the type whioh was found in France and England 
in Neolithic times, and I think they came comparatively late into Europe, because 
they are still extremely pure, and I think they oame almost certainly from tbe 
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East I think (bora is no evidence of their coming from Afttoa. Mfcettirthq' 
came north of the Caspian, or whether they ohm mjfb of the Ottpfoi i # % do 
not think I oould offer an y opinion of the eligktest v# whatever. I think 
Mr. Myree* paper la a eery useful one, in that It swnmtriatf the Ms awl give* 
us a useful theory upon' which to work. I believe, with Serf, Haddoa and 
Mr. Shrubsall, that the geographers and the geologists should in end give 
us more fasts, and then we might take up the line from these. 

The Oh airman: If no one else wishes toesyanythto&Iahall in a moment apk"* 
Mr. Myras to reply to the various criticisms brought forw«4* I eaa only repeat 
my regret, and It is evidently the regret of the oommittes, met we haVe pot been 
addressed upon the conditions whloh seem to underlie all tkeee p*ottem*-*-tbat is 
t6 say, particularly, the geological and palwogeogrepUoal eo n d tP ons, She piper 
deals so exclusively with patoogeography that one feels that one’s own personal 
knowledge of the geography of some parts of this area is of no value whatever. 
We are really asked to oonslder this part of the world under OO dtt iOns totally 
different from those whioh obtain at present. But, so far as I know the geography 
of Asia Minor and of the Balkan lands, Mr. Myres has stated the modern conditions 
where he brings them in, with very great accuracy. There are one or two minor 
points in his paper whioh I should like a little more information about. One of 
those is with regard to a remark be makes at the end of the paper about the 
prevalence of the long-headed Homo Mediterraueus in the ASgean islands up to 
quite the end of the Bronse Age. He mentions It as being absolutely 4ioltuftv*» 
Of course he would admit that the data at our disposal are very fan. There has 
been a certain amount of anthropometric investigation in Crete, but so far as I 
know not more than about 70 skulls have been examined, and those, as it happens, 
belong to one period of the Afigean civilisation, and that an early one. We have 
practically no information about the latter periods, and it Is just in one of those 
that a rather curious contradiction seems to be suggested by the type which is 
represented upon one of the Kaotslan frescoes whioh Mr. Arthur Evans first 
discovered, the fresoo since known as the “ cupbearer,” whioh reminded him 
of the Albanian type; that is to say, we have a broad-headed type represented. 
That possibly may imply the entranoe of a new raoe suoh aa there is some Other 
evidence to show may have oome in about that period. At any rate, it seems to 
me to impair the general statement whioh Mr. Myree has made In his paper, that 
the long-headed race prevailed exclusively in the Afigesn lands down to the end of 
the Bronse Age. Then again, though perhaps it might take us too for afield, I 
always feel I want my doubts about some palttollth* removed; that Is to say, bow 
for the presence of man oan be assumed simply from these so-called atone weapons. 

I noticed, in one sketoh-map which Mr. Myres put upon the screen, that he 
indicated these palasollthic remains extending in a kind of crescent round as for as 
Egypt. I believe there is more doubt about Egyptian palasolitbs than perhaps 
about any others. There you have a country where peculiarly dry conditions have 
prevailed for many centuries, conditions in whioh sand oan exercise its greatest 
power, and these supposed flint implements oould have been produced by natural 
action, and not human action. However, Mr. Myres did not rest any part of his 
argument upon the distribution of palaolithio remains. With regard to what 
Dr. Haddon said about the introduction of tho name “Anatolian man,” I would 
join with him in depreoating the bringing in of suoh a name. I think it would be 
peonUarly inappropriate, because “Anatolian ” is not only a modern name, but also 
desorlbss purely modern conditions; that is to say, it is applied to the eastern pert 
of an area which, aocording to the theory of Sueas, had no distinct existence in 
gedftogiofil time; therefore we had better not have a peouliar type cf man introduced 
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u “ Anatolian mao." I am rather glad to see that those authorities who have 
spoken with peculiar knowledge of cr&niology all seem to eoho my doubts about 
the physical factor in craniologioal questions. They all seem to imply that there 
is little reason to suppose broad-heads need always have come from a common 
origin, and that they may have developed quite independently. And I must say 
that I feel a little doubt about the great superiority of this enlarged south-eastern 
Balkan area over the Balkan area as it is at present, for the development of a 
special type of man, and I feel still greater doubt about the conditions of isolation 
which Mr. Myres seems to postulate as neoessary for the evolution of a distinct 
type. Then, again, there is the difficulty which has been brought forward about the 
presence of small patches of broad-headed men at a considerable distance from any 
centre of broad-heads, and cut off from them at present by very considerable 
geographical boundaries. But the time is getting late, and I think there are a 
great many things about which Mr. Myres has been asked, and if no one else 
wiBhesto say anything I will ask Mr. Myres to reply. 

Mr. Mtbes : No one could be more sorry than I am that we have not been for- 
tunate enough to draw the geographers and the geologists. It is precisely because it 
seemed to me worth while to do even very imperfeotly what Dr. Haddon insisted on 
the importance of— re-construct the palaogeography of this region— that I ventured 
to submit this paper to the committee at all. One or two points of geology have, 
however, been raised. Mr. Bhrubsall, in particular, raised points which I admit 
were very natural interpretations of the maps which I put on the screen. I used 
a map labelled “ interglacial conditions ” to illustrate also a point in post-glacial 
times. I ought to have explained — and if I had not been cutting things down I 
should have explained— that upheaval at one period of comparatively mild climate 
does not, of course, mean that upheaval occurred in a similar way at the next Bub- 
sequent period of mild olimate. I ought really to have produoed a map which would 
show the retreat of the ice-sheet when it was retreating finally, and not have 
economized by showing over again a map whioh showed the retreat of the ice- 
sheet under what seem to be regarded, at all events by some geographers, as having 
been conditions of upheaval in the north-west. 

There is a further point. If I understand the geologioal evidence, upheaval in 
the north-west does not necessarily mean upheaval in the south-east also. One of 
the things, upon whioh apparently geological speculators seem to be fairly agreed, 
is that one gets evidence of differential upheaval. And, in particular, in regard to 
the Ice Age, one of the things that seems to have happened is that the whole of 
the sub-Btructures of what is now Europe swung to a certain extent upon an axis : 
sometimes that axis is sufficiently oentral to cause an upheaval of the south-east 
when there is a depression of the north-west ; sometimes the whole thing moved 
more like the lid of a box, and then you have only differential upheavals. One's 
own experiences in the iEgean teach one sufficiently well the extent to whioh, in 
a small area like that, very marked Bwings occur. Take the island of Crete. In 
the west, you have an upheaval of 80 feet since olassioal times, and in the east you 
have a depression of 30 feet. 

In regard to the question of enyironment and physique, I do not think Mr. 
Gray took account, in his criticism, of quite all the cases that one has to deal with. 
When you have got anoient and modem stages of the population of an area, in some 
cases you find it is perfectly true that an absolute change of type has taken place 
in time without any obvious change of population, historically recorded or 
evidenced by changes of culture and so forth. But it seems to me that that is only 
one of three groups of oases. For instance, in the ASgean you oan trace definitely 
the intrusion of fresh people out of an adjacent area, aud pwri passu with that a 
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gradual change of the skull form. That is to say, it is roughly io proportion to 
the exposure to incursions which the .ASgean.had undergone, that you find the 
Greek physical type altering. There you seem to have a case of what one was 
taught in one's youth was <( conoomitant variation." Then take the oase of 'Sicily 
and Italy ; there you have a population whioh has undergone all aorta of con- 
ditions ; you have periods of great prosperity, and periods of starvation ; the 
country has such an enormous seaboard, it is liable to have all sorts of things 
happen to it. But in spite of that, there is practically no difference at all in the 
population of South Italy and Sicily sinoe Neolithic times onward. Here you have 
all sorts of conditions apparently changing, and the physioal type simply sticking 
where it was. So that I am not sure that the oase is by any means made out at 
present for anything like habitual variation of type. No doubt in this, as in other 
respects, some types of mankind are much more stable than others ; and probably 
where a type has been once mixed, a certain swing of the pendulum goes on while 
it adjusts itself. 

With regard to the particular piece of evidence upon whioh Mr. Gray laid most 
stress, one has to remember modern conditions are modern, and it will be a very 
dangerous thing to argue, because in the east of London artificial stress has produced 
certain effects in a couple of oentnriec, that even in two thousand years compara- 
tively small results would be effected when you are dealing with mankind in the 
state of nature. That meets also a point Dr. Hadden raised, as to the hardness and 
softness of skulls. I doubt whether Neolithic skulls were much softer than modern 
skulls; I think they would he harder ; but the period of time is infinitely longer. 

There was another point with regard to food and trees. I am bound to say, in 
passing, that the evidenoe in regard to the animals is to my mind so very difficult 
that I left them out. I have been into the case of animals as far as I.have had the 
opportunity, but the illustrations of M spread " in a particular direction — I oonfess 
I am looking for “ spread " — the particular illustrations all happened to come from 
the plant world. Besides whioh, the animal is much more migratory than the 
plant, especially in association with man. Man esn take his animals with him; 
the plants by no means follow so well ; they are, therefore, better test oases of the 
lines of least resistance, climatic and geographical. L perhaps, ought to explain 
more dearly than I did before, that the reason why I laid stress upon the chestnut 
in particular is because it still remains, over the area where it will grow, a very 
considerable artide of food, especially among the least civilized classes. One sees 
this very markedly in Crete, and all round the fringe of the iEgean ; one bccb it 
again in north Italy, and pretty well wherever the ohestnut has gone. The oase of 
the ohestnut is the dearest, but in the ease of stone-fruit particularly there does seem 
to have been concomitant intrusion of certain edible fruits along with the arrival of 
broad-headed men. Of course, our evidenoe with regard to that is from the things 
found in settlements. We cannot tell that they had them for food or simply for 
toys, <but it looks as though the way they got at the peaoh-stone was that they ate 
the peach. 

One point more Mr. Shrubsall raised with regard to the route of influence from 
north-west into Russia. One has to draw distinctions between a route of inter- 
course and a route of migration, and I am not at present satisfied that we have any 
evidence of a route of migration — of bodily transference of masses of people — from 
the iEgean north-westward so as to complete the drele, whioh he mentions, of 
broad-headed man. Where one can trace broad-headed man in the area between 
(say) the month of the Danube and the jEgean islands, he has the appearance of 
being intrusive and comparatively reoent, and not earlier than Neolithic, at either 
end, so far as one ean interpret the evidenoe at present. 



MO A FIFTH JOURNEY IN PERSIA. 

N. 

I Am Afraid I did not make myself quite elear about the question of the long- 
headed people in the Balkans. I had to mention them, and the thing would hare 
borne considerable expansion ; but the difficulty which Dr. Evans feels, and we 
all feel, is this : How is it that you have a well-marked and very persistent patoh 
—we do not know that it is more than a patoh— of long-headed people among the 
Bosnian tombs at a period so very much later than that at whloh ire have well- 
marked broad-headed people so muoh further west? Either the broad-headed 
people came by way of the north route out of Asia, or they came by Way of tbe 
south route. I hope that I have satisfied others besides myself that the north 
route was closed. If they came by the south route, how is it that they have left 
this patch, or that this patch of broad-headed peoples in Balkan lands has 
survived ? My suggestion for dealing with that difficulty is to suppose that the 
tomb-type Is of significance ; and that, thanks to their tomb-type, one is justified 
provisionally in regarding these Bosnian long-heads as an intrusion (of a kind 
which has frequently happened since) of pastoral people out of the steppes into 
the Balkan peninsula who have pushed considerably far afield into an area 
where broad -headed man did not follow, and where possibly he never had been. I 
suggest that the reason is, that (so far as we know) the geology and geography of 
that area are such as to make it neither forest nor lake-land. 

Dr. Bhrubsall's point about the Guanohes is explained, I think, if one interprets 
Deniker’s “ Atlantic-Littoral 11 type as the result of the intrusion of “ Dinario ” tall 
short-headed folk among a 41 Mediterranean ” population, long-headed and short. 
Thus interpreted, the distribution of the “Atlantic-Littoral” type reveals itself bb 
a series of stepping-stones between the south-western fringe of 44 Dinario ” man and 
tbe Guanche and other short-headed outliers in north-west Afrioa. That is why 
I have included the 4( Atlantic-Littoral " people in my map-analysiB of Deniker’s 
conclusions : it is the south-western counterpart of his 44 Eastern ” race in central 
Russia, and hiB Russian patches of “ Oevenoles * are the analogue of the Guanches. 

Dr. Wright’s suggestion as to the comparative study of funeral rites leads to 
very instructive results already ; but one of the points still in suspense is, how far 
funeral rites can be regarded as really deep-seated characters of human groups. 
One can learn to bury one’s dead a fresh way ; one cannot learn a fresh shape for 
one’s head. In the case of the southern analogues of the Kurgan a, even, I only 
venture to adduce them in this argument because I think there is sufficient 
evidence on the physical side to justify the assumption of early long-headed intru- 
sion southwards from tbe Kurgan area proper. 


A FIFTH JOURNEY IN PERSIA.* 

By Major P. MOLESWORTH SYKES, O.M.G. 

After leaving Rizdb we rose steadily to the watershed, whioh was 
almost level for about 2 miles. We then descended close under a red 
and yellow hill, where the steep ravine was almost too muoh for the 
labouring team; but at last that obstaole too was left behind, and, 
finally, after a march of 37 miles, S&ghand was reaohed. Late at night 

* Read at tlie Royal Geographical Society, June 18, 1908. Map, p.429. Continued 
from p. 453. 
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one or two beggars who had not been worth “ trussing ” arrived, from 
whom we learned the fate of our fellow-travellers, and were amused to 
hear that we had been oursed freely by the bandits for interfering with 
the exercise of their profession on the advanced caravan, which we had, 
quite unwittingly, protected by our presence. 

The crux of this section of the journey was a 88-mile water- 
less stage from Bobat-i-Kfa&n to Chashma-i Shutur&n, with a belt of 
sandhills which oommenoed at tho twenty-second mile. To give our 
horses every chance, water and forage* were left by the advanoed camp 
at the waterless caravanserai of Rob&t-i-Sirka, situated dose to two red- 
brick obelisks, said— -and probably with truth— to date from Safari 
times. There, after five hours’ rest, the carriage, drawn by four horses 
abreast, started to -cross the dreaded sandhills, which rise to a con- 
siderable height and form a fitting boundary between the deserts of 
Tezd and Tabes. Thanks to the precautions taken, aqd to the fact that 
the carriage was almost empty, the horses were just able to master the 
steep gradients, and at sunset, wearily enough but without a break- 
down, the whole party had reached oamp, aooompanied by two 
travellers whom we had resoued, inartioulate from thirst, in the middle 
of these shifting sandB, whioh during a gale must indeed be dangerous. 
Beyond Robat-i-Kban, the oarriage, as apart from the horses, underwent 
its most severe trial. The route was quite impraotioable, as being too 
narrow for wheels, and the river-bed constituted the only possible 
route; but this in parts was so narrow, owing to the huge boulders, 
that it is marvellous how the oarriage passed. In places rashes were 
made, in whioh we all aided ; but elsewhere the horses were driven up 
until the wheels touohed the obstacles, when judicious slewing round of 
the back portion of the oarriage had the desired effect. Throughout 
one admired the resource shown by the coachman, who was an Azer- 
baijan Turk, and differed as much from the voluble Persian as an 
TCn gliehinim does from an inhabitant of Tarascon. 

Eleven stages, or 220 miles, were at last accomplished, and our 
interest was excited to the full when we looked down upon Tabas, one 
of the most remote towns of Ir&n. To appreciate the oaBis, it should be 
approached, as on this oooasion, after many days of wearisome and 
monotonous travel aoross the Lut, during whioh no greenery had been 
seen, and the daily provision of water and forage had ever been the pre- 
vailing question. The surroundings of the town, too, are arid, the 
terrible desert stretching to the south for hundreds of miles, its white 
glistening surfaoe being broken in the far distance by the Naiband range, 
which I had explored twelve years previously. With our eyes filled 
to repletion with this blighting, palsying waste, the sight of Tabas was 
indeed refreshing, and when, skirting the town wall, we drove for more 
than a mile up an avenue bordered on both sides by mulberries, elms, 
willows, and palms, we revelled in this wealth of fresh greenery, whioh 
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was aooentuated by the murmur of running water and the smell of 
beans in flower, surely one of the most delightful of odours. 

Tabas, known as “the Gate of Khoraedn,” was termed Tabas-at- 
Tamr, or "Tabas of the Date Palm,*’ by the Arab geographers, to 
distinguish it from Tabas-al-TJnnab, or “Tabas of the Jujube Tree," 
whioh I described in a former journey * as being situated some three 
stages to the east of Birjand, and whioh is now known as Tabas Sunni- 
kbdna. The date of its foundation is unknown, but it is oonneoted by 
plaoe-names with Parthian times. This dynasty is termed Ashk&ni 
by the Persians, a word represented by the classical Arsaces, whioh 
was the title of the royal family. I may incidentally remark that the 
Chinese envoys of the seoond oentury b.c., who were the first to open 
up communications between the Far and Middle East, refer to the 
King of An-Sih, whioh fact is of considerable interest.! In the Tabas 
district is Deh Ashk, and also Darra Ashkdn, whioh names corroborate 
the above theory. Tabas was conquered by the Caliph Osman, as were 
also Kdin and Kuhist&n, in a.h. 81 (651). Later on it became a 
centre of the famous Ismaili sect, whose extraordinary tenets are re- 
sponsible for the word " assassin,” and for the true stoty of the " Old 
Man of the Mountains.” Maroo Polo did not, I think, visit Tabas; 
but I have reoently dealt with this question in th&Geographical Journal. X 
Here it suffices to state that the great traveller describes his route as 
far as Kuban&n, some five stages to the north of Kermdn. Thence 
I originally thought that he orossed the Lut to Tabas, but my inquiries 
have tended to prove that Ser Maroo, in all probability, travelled vid 
Naiband to Tun by a route whioh keeps to the east of Tabas. Tabes, 
in the eleventh oentury, became known ss Tabas Gilaki, after a chief 
who conquered it, whereas Tabas to the east of Birjand was termed 
Tabas Masindn. But I must not allow myself to be led away into 
an historical dissertation, and will pass on to the eighteenth oentury 
A.D., when Nddir Shdh, in return for services rendered when lost in 
the Lut, conferred the district on Ali Mordd Khdn, an Arab of the 
Zangui tribe, whioh is oonneoted with the Khuzdi tribe, to whioh the 
amirs of Kdin belong. The same family still governs the distriot, 
although their position is far different from that held by them after 
Nddir Shdh’s death, when the ruling ohief made a bid for the throne of 
Persia. 

Before describing the little town, I propose to make a short reference 
to the distriot. Tabas and Tun, the division to the east, together with 
Gunabdd to the north-east, unite to form the governorship, Tabas 
being the poorest of the three divisions, the latter two of whioh I have 

* Vide Geographical Journal for February, 1902. 

t Vide 4 Chineso Knowledge of Early Portia, ' by E. H. Parker. AeiaMc Quarterly, 
January, 1903. 

t Vide Geographical Journal, toI. 90 (1005), p. 462. 
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previously described. Situated on the edge of the Lut, and growing 
but scanty crops, whioh do not provide more than six months’ food for 
its population, Tabas depends mainly on its date palms and orange 
groves, the produoe of whioh is highly prized in upland Khorasdn. As 
is general in Persia, the population is divided into dwellers in villages 
and nomads. The latter are all of Arab extraction, and possess enormous 
flooks of sheep and oamds.* The town of Tabas* which is situated at 
an altitude of about 2000 feet, is walled, and contains various bazaars. 
But the ohief, if not the only, objeot of interest is a fine column whioh 
rises to a height of some 200 feet, and is known as the Min&r Kabir, or 
the “ Great Minaret.” It is constructed of brick set in various patterns, 



THE MiHUN SHBINB. 

and has two bands of a Kudo inscription running round it : apparently 
it dates from Seljuk times. The origin of these oolumns has been muoh 
discussed by travellers in Persia, but as they all possess a staircase, 
it is, 1 I think, extremely probable that they served as watoh-towers 
primarily, and also as beacons. In the wide plains of Persia, where 
surprises were the one thing to be especially guarded against, the 
utility of the watoh-towers is evident. Modern Tabas, owing to the 
cessation of the Turkoman and Baluoh forays, has partly deserted 
the cramped bazaars and spread east on both sides of the avenue 

* The nomads am: Ohnbdtr), 200 families; Khanjari, 200 tallies; Arab, 200 
families. In the winter they grase near Tabas, and in the salt oountry to the north. 
In the summer they move to the hills in die Ton and Gnnabad districts. 
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referred to above, where the population, estimated at 8000, oooupies 
gardens. Two miles to the west is the sbrine of Musab ibn Jafar, who 
is locally known as Shahzada Sult&n Husein. This was, I believe, the 
site of a still more anoient Tabas, it being comparatively easy to 
change the position of a town situated in a plain which is served by 
irrigation streams. The dome of this shrine is said to have been built 
by Mir Ali Shir Kbdn, Sheib&ni in a.h. 950. To oondude this brief 
sketoh, Tun and Tabas are regarded aB the least delectable of the 
districts of Khorasuu, and “Go to Tun and Tabas*’ is by no means 
a polite remark. 

The evening of our arrival I was weloomed by the Im&d-ul-Mulk, 
who is not only a lineal descendant of the old ohiefs of Tabas, but, on 
the distaff side, can boast that the blood of N&dir Sh&h runs in his 
veins. He gave me a good deal of information about his district, and 
I also heard that when his father died, some wonderful old jewellery — 
the loot of Delhi — had disappeared. One of these pieces, my informant 
stated, was an ornament with four enormous diamonds, on which were 
inoribed the names of Akbar the Great and, his three successors. 
Tabas struok me as very muoh out of the world ; but there is now a 
weekly post with Meshed, and I am agitating for it to be continued 
to Yecd, as in Eastern and Central Persia there is no south-to-north 
postal service, so deadly a barrier is the Lut. 

• We had now accomplished about two-thirds of our long journey, 
and as we were not only marohing north-east, but also were approach- 
ing districts less low-lying than Tabas, we started, after two days’ rest, 
with the feeling that the worst had been left behind. We crossed the 
low range bounding the plain of Tabas to the north, and descended 
into a distriot of great Kavir, by the side of which the Tabas nomads 
were gracing flocks of sheep muoh larger than any we had seen in 
South-east Persia. Indeed, everything was by comparison green and 
fertile, although only praotised eyes would perhaps have noticed the 
gTeat difference. At Yunsi we joined the direct Kerm&n-Meshed 
route. Lying in the midst of a level salt plain and on the banks of 
a salt Ml, or river, this village is one of the most depressing places in 
Persia; it is referred to by Sir F. Gold amid * in connection with a 
legend that the prophet Jonah was thrown up at this spot, and took 
refuge under a gourd. A few stages later we traversed the last of the 
salt plains and reached the fertile distriot of Mahavaldt, whioh is 
the oentre of a thriving silk industry, and is famous for its melons. 
It lies on the skirt of the high oentral range of Khoras&n, and from it 
as far as Turbat-i-Heideri, whioh was reached bn May 8, there was a 
steady rise throughout. The distriot of Turbat-i-Heideri was originally 
known as Z&va, of which the ohief town was termed Bishak. To-day 


Vide < Eastern Persia,’ p. 250. 
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ZAv a is the name of a flourishing village one stage to the east of the 
town of Turbat-i-Heideri, blit has ceased to give its name to the district. 
Hnkhh, by which name the northern portion of the district was known 
in medimval times, is also no longer used. The nomenclature of the 
capital town of the distriot is derived from Heider, who was the founder 
of the seot bearing his name. This holy personage, in the seventh (thir- 
teenth) century, became famous for his enduranoe, inasmuch as during 
the summer he walked about in fire and dressed in tot, whereas in mid- 
winter he lived in the snow. Heider, who is generally better known by 
the title of Kutb-u-Dfn, or “ Pole of the Religion,” is buried in a dome 
built over his turbot , or tomb, and this is the origin of the name. Less 
than a century ago, Ishak KhAn, a KarAi ohief, seised the district, and for 
many years the town was termed Turbat-i-IsA-Khan. To-day, however, 
the original name is almost entirely used, and Ishak is forgotten. At 
Turbat-i-Heideri I joined the route followed by me in 1893. At that 
date I put up at a caravanserai, but on the present occasion we were 
welcomed to a oomfortable consulate, and thoroughly enjoyed the 
hospitality of Oaptain J. Watson. The little town has grown con- 
siderably of late years. It possesses remarkable nodality, as roads 
from Meshed, HerAt, SeistAn, KermAn, Yesd, and Turshis all unite in 
the little walled bazaar, which is estimated to possess 8000 inhabitants, 
and is the centre of the silk and Baluoh * oarpet trade. To resume, 
the last section of rather less than 90 miles brought us to Meshed of 
the golden dome, where our qnaroh of over 700 miles, accomplished at 
a rate slightly exceeding 16* miles per diem, was brought to a success- 
ful termination. 


V. 

For some months after reaching Meshed the press of official work 
prevented me from examining the surrounding country ; but late in 
the summer I made a flying trip to the distriot of Kuhpaia to the west, 
aoross whioh runs the direoi; route to Nishapur. This distriot is 
extremely historical, and among other claims to interest is the fact 
that in it is situated one of the original fire temples founded by 
Zorpaster, which has never been identified. Of this, one of the most 
important sites in KhorasAn, I have some information, and I hope, 
during the oourse of the next few years, to prove my information 
oorreot, but on the present oooasion there was not sufficient time at my 
disposal. To resume, in the first place we drove to QulistAn, at the 
entranoe of the Nishapur range. This village is composed of houses 
running to three storeys, with windows out in the mein wall, and 

* There are 1700 families of Balaohis in the Torbat-i-Heideri distriot. So for as 
they themselves ean tell, they have oome north from the etn fl n es of BaloohistAa during 
the last oentnry. 
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presents a most carious and picturesque aspect. Below runs a river, 
across which is constructed one of the very fine old dams which 
abound in KhorasAn. The legend runs that its builder buried enough 
gold in its foundations to reoonstruot the entire work should a flood 
sweep it away. Passing GulistAn, we oontinued our journey up the 
valley to Tturgabeh, a corruption of Turuk Oba, or “ the Settlement 
of the Turks,*’ where we found our horses awaiting our arrival. 
Thence the river-bed was struok, and our senses were oharmed by a 
valley with glades, trees, and greenery, the like of whioh I have never 
seen on the IrAn plateau ; and yet all was northern in oharaoter, from 
the elder bush to the poplar, and from the sweet-savoured thyme to 
the wild rose. In short, one felt in surroundings such as would befit 
the “ Midsummer Night's Dream.” Six miles above Turgabeh is the 
large village of JAghark,* whioh is a typical hill village. Lining 
both sides of the preoipitous valley, the houses, oonstruoted of the 
rounded stones from the river-bed, rise to a considerable height, and 
are remarkable for their overhanging eaveB, whioh are carved and 
painted, and for their rough windows of wooden lattioework. The lower 
storey oontained the farmyard, and the dwelling-rooms were perched 
above. Trees were everywhere, and often formed part of the wall, and 
might even be seen growing up through a roof. The setting of these 
truly oharming villages is enhanced by little oasoades, which tumble 
down the mountain- side and add to the volume of the murmuring 
brook. But yet the name of JAghark is ominous, and signifies “ the 
Place of Drowning,” and every now and then a storm in the hills 
produces a flood with suoh disastrous rapidity that on one oooasion 
an entire regiment was drowned in the narrow gorge. JAghark, too, 
possesses a curious legend, in whioh reference is made to a ship floating 
on its waters. These legends are also crystallized in place-names, suoh 
us Langar,t signifying an anohorage, and Yunsi, whioh commemo- 
rates the prophet Jonah, and one is tempted to believe that they 
are the echo of a far-off rumour of the days when there was an in- 
land sea in Persia. Passing through the busy bazaar, and then the 
tea-shops, consisting of fantastically shaped platforms built on piles 
over the stream, the asoent beoame Bteeper, the atmosphere grew 
fresher, and the valley narrower, until our guide led us by a tortuous 
track up through delightful orchards to a spur where the greenery 
suddenly terminates and gives plaoe to the naked hillside covered with 
slate dibria. Below this a little side valley ran up to a stream, and 
so much impressed was I with its charm and remoteness that I decided 
to convert it into a hill station for Meshed ; and, indeed, no more 
ideal spot is conceivable, as a cottage perched on this spur overlooks 
a bend of the valley whioh forms a sea of greenery, and yet is raised 

* Vide Yate’s 4 Khorasan and fiistan,* pp. 84S et teg* 

t Langar is situated one stage to the north-vest of Tnrbat-i-Shcikh-Jim. 
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above the unwholesome damp of the valley, and far from the still more 
baneful mosquito. We spent the night in the ohatnpagne sir of the 
hillside, and early dawn saw ns on the road bound far the Dar Bud pass. 
We crossed and reorossed the brook repeatedly and, as we ascended, the 
sides of the valley became precipitous, and the dense growth of plane 
and poplar was succeeded by scanty willows. These too in time 
oeased, and we thenoefarward rode up a stony, forbidding valley to a 
point where the valley bifurcates at a small stone caravanserai. The 
climb up the pass was long, but easy, and some four hours after 
leaving camp, we reached the summit at an altitude of 9400 feet, or 
4000 feet above our camp, and more than 6000 feet above Meshed. 
To the south the range was narrower, probably owing to the fact that 



KA VIA, OB SALT GBOUKD IN THU LUT. 

the snow melts sooner on the southern slope and outs a deeper ohannel, 
whereas on the northern slope the snow lingers late into the year. We 
were looking on to the plain of famous Nishapur, but a haze brooded 
over everything, and nothing was visible in that direotion Looking 
baok in the teeth of a furious gale, and following down the wide fertile 
valley of the Eashaf Hud,* the dark green of the gardens surrounding 
Meshed was easily discernible. But the golden dome remained invisible, 
until, gazing intently, a fitful flash as if of summer lightning flickered 
and again vanished, and it was thus that the glory of the Persian 
religious world was revealed to us from afar. The summit of the 
range consisted of rolling downs, with a few elevated mountains. 


* K— haf signifies “ a tortoise.” 
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One of these to the north-west is termed the Lnk Terse, or “ the 
Feerfbl Game]. 1 ’ Behind it wes PishAna Fil, or 41 the Elephant’s Fore- 
head.' 9 The return down the valley to our oamp end thenoe back 
to our home on the following day was speedily accomplished, end 
we agreed that Meshed oompared more than favourably with KermAn 
in regard to its summer retreats, whioh are within an easy ride of the 
oity, and would be an acquisition to any oapital in the world. 

In the autumn of 1905, the British minister, Sir Arthur Hardinge, 
traversed KhorasAn on his way to England vid Trans Caspia and, after 
the attractions of Meshed had been exhausted, it was arranged that 
a visit should be paid to the most famous fort of Central Asia, whioh is 
known as KalAt-i-NAdiri. Leaving the oapital of KhorasAn early in 
September, we marched due north to BizvAn, situated on the Bkirts of 
the northern mountain barrier of IrAn, whioh has already been referred 
to in this paper. The actual range is entered by a rooky gorge, whioh 
forms a fitting portal to rook scenery of stem and awesome grandeur 
certainly unsurpassed in any part of Persia I have visited. The 
track ran up the river-bed, whioh was subsequently quitted, and rose 
across some low hills to the upland village of Kardeh. From this 
village we started off betimes, esoorted by some horsemen who belonged 
to the OhnlAi, a Turkish tribe, settled in these parts by Tamerlane. 
They apparently talked Turkish among themselves, but understood 
Persian. Their dress closely resembled that of the Turkoman, except 
that their sheepskin bonnet was out lower. They struck us as fine, 
hardy men of a manlier type than the Persians. The whole district is 
oalled OhulAi KhAna, the Kara Dagh constituting its northern boundary. 
Nine miles above Kardeh we halted to photograph and examine an 
inscription whioh the late Mr. Ney Elias had had copied. It is situated 
on the left bank of and well above the river, and consists of ten lines, 
whioh measure 5 feet 6 inohes by 3 feet 2 inches. The inscription, 
whioh is beautifully incised and quite legible, is to the effeot that in 
a.h. 915 Abul Fath Mohamed Sheibani defeated a Persian force in 
this neighbourhood.* Several photographs were taken, most of whioh 
were successful, and we continued the asoent past a completely round 
white cliff. It is known as Panj Mana, or “ the Five Stones," f and is 
connected with a far-fetched story of a courtier who apparently offered 
to put the weight with it. Eighteen miles from Kardeh we quitted 
the main valley and scrambled up the very steep and boulder-strewn 
narrow gorge known as the Zo-Pir-i-Zan, or “Valley of the Old 
Woman." However, the gorge in question was not so bad as the one 

* Mohamed Sheibfal was almost the last warrior of the house of Chengis, and the 
founder of the Bheibfai dynasty and of the Uzbeg kingdom, which lasted until Khiva, 
Khokand, and Bokhara fell before the onslaught of Russia some thirty-five years ago. 

t A man is of various weights, but the Tabriz man, which is most generally used, 
weighs about 6} lbs. 
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bearing a similar name in South Persia, and, above it, we emerged on to 
rolling hills, traversing one of the two great parallel spurs into whioh 
the Haz&r Masjid range divides, the second being known as the Kara 
Dagh, or “ Blaok Mountain.” The desoent across this seoond range was 
extremely trying, and its name of Diwa Bofai, or “ the Camel's Neck,”* 
struok ns as most appropriate. At last we reached V&rdeh, only to find 
that the advanced oamp was still trying to find a way round. However, 
we ultimately obtained all that was necessary, and settled down for the 
night, after accomplishing a particularly trying maroh. The following 
day we crossed yet another range, and descended a valley with superb 
rock soenery, great ribs of slate rising precipitously from the sullen 
gorge. A good photo of the rooks in the Darband-i-Gaur, or u the Forti- 
fied Gate of the Infidel,” as it is termed, was secured, and the journey 
was resumed down the valley, whioh gradually opened out, but in front 
all further progress appeared to be haired by mile upon mile of 
sheer pTecipioe. This is the southern wall of the Titanio fort of 
KaUt-i-N&diri, whioh runs in an almost unbroken line as far as the 
eye oan reach. Before the visit of Sir Arthur Hardinge to Khoras&n, 
the Governor General had promised to arrange for my entry into 
this somewhat jealously guarded stronghold, in whioh no previous 
oonBul general had been permitted to set foot, although Sir Charles 
MacGregor and Colonel A. 0. Tate were admitted to it thirty and 
twenty years ago, and there is no reason for debarring a sight of its 
wonderB to travellers. At the same time, on nearing the historical 
fortress, I felt considerable anxiety as to whether the governor would 
obey the Aaaf-u-Dola's orders, as he is appointed direot from Tehran, 
and is thus more or less independent of the Governor General of 
Khoras&n. It was, consequently, with muoh relief that I sighted a 
reception party headed by the governor's son, under whose guidance 
the minister was escorted to the Argaw&n Shah darband , outside whioh 
our oamp was pitohed. 

I now propose to give a brief description of the famous fortress whioh 
we were to enter on the morrow. Its shape exactly resembles the 
profile of a wild boar, its general direction running west-north-west. 
The southern wall, already referred to, is the most uniform in appear- 
anoej and some 15 miles in length. It is broken at the Darband-i- 
Argaw&n Shdh, which represents the boar’s mouth, and again, at the 
south-east extremity, there is a seoond entranoe known as the Kushtani 
darband . This latter is situated on a long narrow spur in whioh the 
fortress terminates to the south-east, thus continuing the extraordinary 
resemblance referred to above. The whole of this stupendous wall 
rises almost sheer to an altitude of some 1500 feet. Of this perhaps 
one-half or two-thirds of the distance is olimbable, but the crest is 

* The names in this distriot are mostly Turkish. 

No. VJ.— Degembeb, 1906.] 2 q 
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oompoaed of a black rook, possibly basalt, resembling in shape a wedge, 
whioh is so narrow on its inaooessible summit that it would be almost 
impossible to walk along it. Continuing in a west-north-westerly 
direction from the darband of Argaw&n Shah, •* the snout ” of the fortress 
is moBt clearly defined, and the boar’s “ eye ” is the Dehohi entrance on 
the north. This side rises at least 2000 feet above the valley, but it 
struck me as less inaccessible. At the same time, it is only fair to 
mention that I inspected it from the crest only. The boar’s “ back ” 
is broken by the Deh Nafta darband, and through it the river, whioh 
enters Kal&t-i-N&diri by the Argaw&n Shah darband , flows down to 
water the fertile oasis of Doshakh, the ancient Abivard. It is known 
as the Nafta river. 

On the east side there is the fifth darband of Chubbast, and, as stated 
above, the fortress terminates in a narrow spur to the east. So much 
for the oiroumferenoe, whioh is perhaps 60 miles in perimeter. I now 
turn to the interior. The life of Kal&t centres in the narrow valley, 
some 12 miles in length, whioh runs approximately from west to east 
between the Argawdn Shah and Nafta darband. Almost throughout 
there is a narrow strip of cultivation which supports perhaps one 
thousand inhabitants. Elsewhere, there are three or four small villages 
dependent on rain crops, the inhabitants of whioh bring the total up to 
two thousand. What particularly struck me was the hilly nature of 
the interior. Hills are everywhere, chief among them being the Kuh- 
i-B&ba-Kumeili, whioh rises to over 6000 feet, and more or less fills up 
the south-east corner. Elsewhere, too, onoe the narrow valley is left, the 
rough track winds across a maze of low hills, so muoh so that internal 
communications are extraordinarily difficult. The altitude of the main 
valley is about 3000 feet, and, partly owing to its shut-in condition, it 
is extremely hot in summer. The main water-supply is drawn from 
the river, but there are a few small springs of good water. The olimate 
is unhealthy, and the mosquito so active that every one sleeps under 
curtains, the only corner of Persia where I have noted this custom. 

The history of Kal&t, whioh I have collected from various Persian 
ohronides, is, as might be expeoted, of considerable interest. In Fir- 
dausi’s great epic, known as the “ Sh&h Ndma,” the district is referred 
to as Kal&t and Charam, the latter ^eing the name of an important 
village, still existing some 6 miles to the west of Kal&t. In it a 
grim tragedy was enacted on the oooasion of the invasion of Tur&n 
or Central Asia by the foroes of Kei Khusru, a semi-historioal monarch 
of Persia. It was inhabited by his half-brother Farud, who was inde- 
pendent, and the Shah enjoined upon Tus, his commander-in-chief, the 
necessity of avoiding the distriot. However, it was found that the 
alternative routes led through desert*, and the Persian army perforce 
entered the gorges to the south of Kal&t. Farud, hearing of the 
approach of a mighty host, took up his position on a lofty crag and 
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watched the army defile below him ; He was aooosted by the hero 
Bahr&m, who, on being shown the mole on Farad’s arm, whieh proved 
him to he of Kei&nian stook, reported to Tns that it was the Shah’s 
brother. Tns, however, oheriahed sinister designs, and, wishing to sack 
Charam, refused to acknowledge the identity of Farad, who was 
attaoked. After slaying various Persian ohampions in Homerio style, 
the hero retreated to the fort, whence he shortly afterwards sallied 
forth and gave battle until the whole of his foroe was exterminated and 
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he himself was mortally wounded. Beturning to his fastness with 
difficulty, he was received by his mother, who fired the treasury and 
hamstrung the horses. The women committed suicide by throwing 
themselves from the top of the fortress, and finally Farad and his 
mother killed themselves. Tus burst in the gate, to find nothing living 
inside, but merely a mass of ashes on whioh to satiate his thirst for 
plunder. From the above it does not appear that Kal&t was renowned 
for its natural strength in the tenth oentury of our era, when Firdausi 

2 q 2 
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lived, but in a.h. 682 (1283) Arghun, termed Argawdn by the Persians, 
took refuge in the fastness after suffering defeat at the hands of hiB 
unole, Sultan Ahmad. He was besieged, but without success, and, using 
the impregnability of Kaldt as a lever, he opened negotiations with 
the nobles of Tabriz, and finally won the throne of Persia. This con- 
stitutes the first historical siege of Kaldt. 

But it was not until blood-drinking Tamerlane strode aoross the 
stage of Asia that Kaldt won its imperishable fame and the title of 
the greatest fastness of the Middle East. The “ Lord of the Con- 
juncture of the Planets,” as he is termed, found Kaldt in the possession 
of a oertain All Beg, and attempted its oapture by surprise, but in 
this he failed, although he seised many flookB of camels and sheep. He 
then formally invested what is now known as the Nafta darband in 
person, his amirs attacking the other entrances. Some Badakshdni 
hillmen discovered a track, up whioh they olimbed the oliff, and matters 
looked black for the defenders; but Ali Beg proposed a meeting to 
arrange the terms of surrender, and took advantage of its being granted 
to break down this traok. Fourteen general assaults were then 
delivered, but were repulsed without difficulty, and the world oonqueror 
was forced to retire defeated. Two years later, Amir Sheikh Ali, a 
nephew of Tamerlane, esoaladed the natural barriers, but, onoe there, 
found himself caught, and when his arrows were expended was forced 
to surrender. Shortly afterwards plague broke out, and wrought such 
havoo among the defenders, that Ali Beg surrendered and was put to 
death. 

Kaldt apparently does not again figure large in the history of 
Khor&Bdn until the star of Nddir Shdh, the last great Persian oonqueror, 
rose on the murky horizon, and in a few years restored to Persia 
her dignity and prestige, whioh the Afghan invasion had for a time 
shattered. Nddir Shdh was a glorified robber who was born in the 
neighbouring district of Darra Gaz,and throughout his career cherished 
a strong affeotion for the fortress whioh was thenoeforward to be known 
by his name. After his glorious triumphs in Afghanistan, in India, 
in Bokhara, and in Khiva, the dread Afshdr repaired to Kaldt in 
A. i>. 1740, and began its fortifioation by building the works whioh 
we saw. He oherished a dream that one day he would retire to spend 
his closing years in this safe retreat, and it was here that he stored 
the untold millions of India, with the famous diamond, the Daria-i- 
Nur, or “ Sea of Light.” His family, too, was sent to live in the 
same fastness. Fate, however, never permitted the realization of these 
idle dreams, and Nddir Shdh was assassinated in a.d. 1747, and fell, 
cursed for his cruelties by the whole nation. A nephew, Ali Kuli 
Khan , was elected hi6 successor, and his first aot was to send a band 
of Bakhtidri horsemen to extirpate the tyrant’s brood and seize the 
treasure at Kaldt. The carelessness of the garrison, a member of which 
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had negleoted to pull up the ladder,, by which means alone there 
oommunioation with the outer world, made everything easy, and in a 
few hours every male descendant of the oonqueror of India was put to 
the sword, and the treasury was looted. One scion of the house, Sh6h 
Rukb, a grandson of Nddir Shah and a mere boy, was alone spared, in 
case the nobles clamoured for a member of the royal house, and with 
this grim tragedy the description of Kalat-i-Nddiri may fitly bo brought 
to a close, just as grim tragedy ushered it on to the stage of history. 

I now return to our journey. We quitted oamp at dawn on the 
following morning, and were soon riding between two preoipitous cliffc, 
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which frowned down upon the sunless shingle of the river bed. The 
Hebrew writer’s “Who will lead me into the strong city? and who 
will bring me into Edom ? ” oame into my mind as we entered the fort, 
and I reoolleoted that Edom, like KaUt-i-Nadiri, was a natural fastness 
of extraordinary strength. The actual darhand had been recently injured 
by a flood, and is by no means strong, but at every turn towers or forts 
supplemented the hand of nature, the whole constituting an impreg- 
nable position if held by a resolute force. The darhand is named after 
Argawan Sh&h, who was referred to above. It is of more than usual 
interest to reoall that it was this monarch who despatohed an embassy 
to China, to the court of Kublei Ka&n, and was thus instrumental 
in procuring the return of Maroo Polo to Europe, as he alone was 
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acquainted with the sea route from China to Persia, and was also 
deemed sufficiently trustworthy to take charge of the lady Kokaohin, 
who, according to the illustrious Venetian, was 44 moult bele dame et 
avenant.” Arghun Sh&h, furthermore, sent embassies to the pope and 
to the kings of France and England* In return, Edward I., in 1290 a.d., 
accredited Geoffrey de Langley to visit the Moghul, with a gift of 
41 some gerfalcons and other jewels of our land.” We passed the ruined 
darband, and, a short distance beyond it, stopped to examine an inscription, 
which is out in the cliff and beautifully incised. As may be imagined, 
this reoord was of great interest, and, after failing in the first attempt, I 
have Beoured an excellent photograph of it. The inscription is partly 
in Persian and partly in Turkish, and is not completed. However, the 
name of N&dir appears on it, and this alone, apart from the character 
and deooration, proves that it is ohiselled in the honour of the great 
Afsh&r, and is not connected, as previous travellers have reported from 
hearsay, with Arghun. Unfortunately, one seotion of the inscription 
has been worn away by the action of water; but I have hopeB of 
recovering the defaced lines, as there is an old gentleman of ninety, a 
resident of Kakha, who is said to possess a copy of it. So far as it is 
decipherable, the inscription oonBists of praise of God and Mohamed, 
with a reference to N&dir Sh&h. To resume, we emerged from the 
gorge at the village of Argaw&n Shah, whioh is inhabited by Jaleiir 
and Gerashlu Turks, and thenceforward there was a continuous strip 
of cultivation, with numerous gardens. After passing a ruined ice- 
house, whence a track leads to the Dehohi darband , we skirted a hamlet, 
termed Khw&rizm Mahalla, whioh is peopled by a few families from 
Khw&rizm, or Khiva, planted by N&dir Sh&h, who, like the monarohs 
of Chaldea, transported tribes from one side of Central Asia to another. 
Finally, 4 miles from our oamp, we reached the governor’s residence, 
known as 44 Kabud Gunbad,” or the 44 Blue Dome,” a name derived from 
itB mosque. 

We returned the oall of the Jalil-ul-Mulk on historical soil, for he 
reoeived us in the garden, in whioh is situated the Im&rat-i-N&dir , or 
44 Building of N&dir.” This consists of a central dome some 90 feet in 
height, constructed of a variety of stone resembling Devonian sand- 
stone. The interior of the dome was some 50 feet in diameter, and 
there were traoes of deooration in gold, blue, and blaok. This central 
dome of fluted pillars was surrounded by four sets of rooms, each 
consisting of an arch with a chamber on either side. The whole 
was oased externally with marble, whioh, with the utter disregard to 
means displayed by Orientals, was quarried m Urmia, near Tabriz, 
and transported some 1500 miles from the western to the eastern 
frontier of Persia by foroed labour, and, as Sir John Malcolm testifies, at 
the oost of muoh human misery. The stone panels are deoorated with 
exquisitely cut trees and birds chiselled in relief, but some of the panels 
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are plain, thus presenting an unfinished appearanoe. Beneath are ex- 
tensive vaults* This was the famoug treasury of N£dir Sh&h, and the 
cellars, rather more than a century and a half ago, contained more tallion 
and wealth than any oonqueror has perhaps amassed since Alexander 
the Great* rifled the hoards of the Aohaemenians. The whole is interest- 
ing rather than striking; indeed, the dosign is mean and betrays no 
grandiose inspiration, such as would be befitting to a thesaurus which 
inoluded the Daria-i-Nur, or the still more famous Feaoook Throne. 
After oonoluding our inspeotion, we rode to the northern wall, whiob, 
unlike the southern, is hidden from the valley by an interior range. 
Two hours of steep ascent to an altitude of 4500 feet brought us to 
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the hamlet of Ehist, to the west of which, oovering several acres, was 
the palaoe in which the family of Nadir Shah was surprised, in the 
manner already related. The buildings were of coursed stone, and the 
ruins of a Persian bath were visible ; but here again everything pre- 
sented the same aspeot of incompleteness, and the most interesting 
remains consisted of elaborate masses of masonry which filled the steep 
valleys, and were designed to store the water-supply. Indeed, to-day, 
the villagers depend upon these reservoirs, and their crops are fed by 
the rainfall, there being no springs or irrigation works on these hills. 
A second ascent brought us, at an elevation of 6000 feet, to the highest 
peak of the northern wall. As may be supposed, the view was superb ; 
and, from our point of vantage, we looked down on the great plain of 
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Asia, which stretches in unrivalled monotony to the erotic tundra of 
Siberia, and is perhaps the most extensive in the world. Almost at 
our feet lay DoshAkh, and Kakha, with the Trans-oaspian railway, 
and, to add to our pleasure, we desoried a train running on the 
famous Hne, the sight of which, the Indian sowars vowed, made them 
feel homesiok, and reoalled to me the joy some yeomen in South 
Afrioa expressed at the sight of a mining ohimney at Elerksdorp. 
Tearing ourselves away with difficulty from gazing across the yellow 
plain, we turned our eyes to the great fort. As mentioned above, the 
northern face is less regular, and appeared to be less impracticable ; but 
we only saw it from the orest, which is here an easy slope, and the 
lower portion is said to consist of sheer cliff. Looking into the valley, 
we saw a maze of low hills, which to the south-east terminated in flat- 
topped Kuh-i-BAba-Kumeili. But the day was waning, and we had to 
hasten baok to the valley, where everything felt damp and unwhole- 
some compared with the keen mountain air of Khist. 

We oamped at Kabud Gunbad, and, making an early start on the 
following morning, rode east down the valley. The river runs between 
high cliffs, which are united by a remarkable dam some 90 feet wide 
and perhaps 250 feet in height. It is constructed of red brick, and iB 
said to date from a period anterior to that of NAdir. A few miles lower 
down, ruined walls mark the site of the onoe extensive pleasaunoe of 
the Great Conqueror, and, nearing the natural walls of the fort, we 
passed Deh Nafta, a village inhabited by KhuzAi Arabs, whose ancestors 
were also brought to this happy valley by the same master mind. 
Below, the river runs through cliffs whioh attain to an unrivalled pitch 
of sullen grandeur. Nowhere have I seen anything to matoh the im- 
pressiveness of this impregnable defile, which repulsed Tamerlane’s 
repeated onslaughts, and fully merits the epithet “ awesome ” whioh 
is applied to it by the Persian historian ; and here I bring to a dose my 
description of a visit to Kalat-i-NAdiri, whioh has stamped ineffaceable 
rooolleotions on my mind. 

We quitted Kaldt by the Dehchi darband , the desoent to whioh is 
extremely rough. We then skirted the Busso-Persian frontier in a 
westerly direction, passing the historical village of Charam, whioh, as 
related by Firdausi, nestles in the hills. That night we oamped at the 
charming village of Arohing&n, and, early the next morning, we accom- 
panied Sir Arthur Hardinge to the Hussion frontier post of Sang-i- 
Divdr. Here we were most oordially welcomed by the Bussian officer 
in charge, and said good-bye to the minister, who reaohed Kahka a few 
hours later, and London in eight days, so miraouloudy has scienoe 
brought these solitudes of Central Asia into touoh with the Western 
world. Turning our books with some regret on civilization, Captain 
Watson and myself rode due south to the lovely hill village of KhAkistar, 
where we oamped under superb walnuts and shot at wood pigeons as 
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they came in to roost. KhAkistar is now the frontier onstoms post, and 
there is a great deal of traffio along the route we were to follow back to 
Meshed, whioh has, so far as I know, never been followed by any Eng- 
lish traveller. The soenexy is extremely romantic, being bold though, 
for onoe, not forbidding, as the ranges are covered with fine junipers, 
and in a country like Persia suoh a sight is refreshing beyond words. 

The aseent to the Daluoha pass was extremely steep, but thence- 
forward we skirted the superb HazAr Masjid range, until we crossed the 
second of these same mighty spurs, whioh we had already traversed on 
the way to KalAt-i-NAdiri ; here the junipers ceased and the hillsides 
beoame naked. The stage was nearly 30 miles long, and as we had shot 
for part of the way, we were glad to reaoh MArislik, a moat pioturesque 
village situated at the junotion of the two valleys; it is the head- 
quarters of the Chulai tribe. The following day the soenery was still 
fine, but nothing to what we had left behind, and a short stage brought 
us baok again to Kardeh. Instead of returning to Meshed direol from 
Kardeh, we rode to inspect the ruins of Tub, whioh is one of the 
most historical cities of KhorasAn, but ib perhaps ohiefly famous in 
Europe as having been the home of Firdausi. Tus is situated in the 
same fertile valley as Meshed, of whioh it is the mother oity ; but apart 
from the ruined walls and a dome, whioh is erroneously considered to 
be the tomb of the great epic poet of Persia, there is little to mark a 
city whioh was the theme of the mediaeval travellers. But the bridge 
is of great surpassing interest, as the legend runs that Mahmud of 
Ghazni regretted his treatment of Firdausi, and sent him camel-loads 
of gold as a reward for his great poem. The caravan was, however, 
met by the bier whioh bore the poet to his grave. Disdaining to 
aooept the monarch's bounty, the money was used by the poet's daughter 
to build this bridge, and to bring down a stream of water from the hills. 
To resume, a few hours were quite suffioient for the examination of Tus, 
and 13 miles more brought ub baok to Meshed after a ten days’ tour, 
which was one of the most interesting I have ever made. 

VI. 

In the late autumn of 1905 we started on a tour whioh was intended 
to include the ohief centres of Eastern KhorasAn, a country with 
whioh is conneoted the names of Valentine Baker, MacGregor, Stewart, 
and Yate. We left Meshed by the Herat road, and traversed the almost 
level valley of the Kashaf Bud in a south-south-easterly direction to 
JimAbAd, a thriving village of two hundred houses. Thenoe we rose 
gradually to the village of Sangbast, where we found a tent pitched 
for breakfast The interest of Sangbast centres in a ruined dome and 
a lofty column, both built of burnt brick. Bound the top of the latter, 
whioh is in an almost perfeot state of preservation, is a Kufio inscrip- 
tion, whioh was photographed. EiAz, the vizier of Mahmud of Ghazni, 
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who wu contemporary with Alfred the Great, founded these buildings 
as a oollege and tomb for a saint named Mirza Abdul K&sim, his re- 
ligious leader. Until the last generation, there were two of these 
oolumns. Two miles beyond Sangbast we oamped at the village of 
Bakiruluid, which is inhabited by Yezdis and Kerm&nis. From 
Bakirdbdd we rose steadily for some miles, and, orossing a low range, 
descended on the plain of Farimdn, whioh is famous in lninr ^Ti 
for its breed of cattle and general fertility. It was also a favourite 
plaoe for Turkoman raids, to judge by the numerous towers of refuge 
whioh were dotted about like so many pepper-pots. The oustom was 
for the oultivators to fly to these little towers, olose the entranoe with 
a stone, and then to stand at bay with their matchlock stioking out 
of the sole aperture, when they were invariably left alone. We were 
met olose to the village by Captain Watson, who had marohed aoross 
the range from Turbat-i-Heideri, and who aooompanied us throughout 
this tour. 

The six hundred families inhabiting Farim&n inolude Jdmis, Kar&is, 
Kdinis, and Seist&nis.* The fact is, that until the Bussians drowned 
the Turkoman terror in the blood of the man-stealers, these fertile 
lands were never safe. Nowadays, however, there is a stream of 
emigration from the less-favoured diBtriots of Persia and Afghanistan, 
with the result that the prosperity of Khorasdn is steadily increasing. 
The fertility of Fariman depends on its dam, which had recently been 
repaired by the orders of 1I.H. the Ain-u-Dola, an ex-grand vizier of 
Persia. Building was still going on at the time of our visit, although 
it was merely a case of finishing touohes, and we were courteously 
shown over the works by the Persian field marshal who was in charge. 
The dam is advantageously situated between two hills composed of 
a hard rock, just bolow a point where two or three valleys unite. 
Its dimensions are : Total length, 360 feet, with a length of actual 
dam, ICO feet. Its height is 80 feet, and the foundations are sunk 
to a depth of 28 feet. The width of the masonry, which is faced 
on both sides with briok, and filled in with boulders set in mortar, 
» 20 feet. There are two sluioes for water, whioh escapes by a single 
exit ; there is also a flood ohannel. At the baok of the dam is a huge 
buttress. The work struok me as good, and it will be interesting to Bee 
how it stands. If it prove to be a success, it will pay handsomely, 
and enoourage the construction of other similar works. 

After examining this fine publio work, we rode among low hills to 
the hamlet of Thahdr Gao, which is some 18 miles to the south of 
Farimdn by the direct loute. Shortly after our arrival at the hill 
hamlet, we heard a fusilade, whioh approaohed nearer and nearer. 

r * I luay note that both ut Meshed and at Turbat-i-IIeideri, Captains Battye and 
Watson aro taking a number of authropometrioal measurements, whioh are considered 
to be of the utmost ethnological importance! 
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We were much puzzled as to what was happening! when a crowd of 
villagers oatne into sight, escorting a bride to her new home. A mulla 
led the prooession and read prayers, the crowd joining heartily in the 
responses, and volleys were fired at the pauses. The little bride, dressed 
in soarlet, was seated on a pony in front of an aged and wrinkled 
dame, who was apparently her mother, and the entire population of 
men, women, and children marched along in great excitement and 
formed the escort. Altogether it was quite an old-world soene, and 
carried one back to times which are far removed from the bustle of 
to-day. 

Leaving this charming hamlet, we rode to the Kalla-i-Min&r, or 
“ Pillar of Skulls’* pass, whioh we orossed at an altitude of 7100 feet. 
Upon inquiring the origin of this sinister name, we were informed that 
about a century ago a Turkoman built a tower, the ruins of whioh we 
saw, and levied blackmail on all passers-by. Any one who objeoted 
to be fleeced was promptly decapitated, and his skull was built into a 
column — to encourage future travellers. The pass was not difficult, 
but the stage to Kala Aga Hasan, situated across the next valley, was 
a very long one, and it was dark before the camp came in. From Kala 
Aga Hasan, which was in the district of T urbat-i-Heideri, we changed 
direction to south-east down the direct route to Her&t, and, at the stage 
of Himatabdd, entered the district of BAkharz. It was near this village 
that the late Sir Charles MacGregor * had a brush with Turkoman in 
1875. The following day we marched down a stream, where we scoured 
a bag of teal and duok, and, oamping at the picturesque hamlet of 
Kabohi, entered Shahr-i-No, the chief village of the distriot, on the 
following morning. Bukhara of to-day is divided into three divisions 
of “ Upper,” 44 Middle,” and “ Lower” Bukhara, which word, it may be 
mentioned, is a contraction of Bad Barza , or “ Where the wind blows.” 
Down this belt sweeps the famous north-north-west wind | of Herat, 
whioh in Seistan is known as the Bdd-i-Sad-va-Biet-Ruz, or “ Wind of 
120 days,” to which Sir Henry McMahon has paid homage in his recent 
paper on the delta of the Helmand, it being indeed impossible to ignore 
it. As a proof of how the wind influences names, we may also cite the 
neighbouring district to the east of Bokhara, whioh is termed Badghis, 
and is derived from Bdd Khiz , or “ Wind-stirring.” Another point of 
interest is that this unremitting gale has been used from very early 
times for grinding grain. Indeed, it is quite possible that, in the mill, 
we have the prototype of all windmills. At any rate, in Masudi J there 
is a story whioh proves that windmills were known to the Fenians at 
the time of the Arab conquest, whioh is anterior by many oenturies to 
their use in Europe. 

* Vide his 4 Journey through Khoras&n/ vol. 1, p. 254. 

f To be exact, it blowB from 30° west of north. 

% Vide his 1 Prairies d’Or/ ed. Barbicr de Meynard, vol. 4, p. 227. 
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l # have previously referred to the mixture of peoples in Khoras&n, 
and was consequently not surprised when the leader of our reception 
party stated that his ancestors were Ansari * Arabs from Medina, who 
had settled in the district seven oenturies ago. The present villuge is 
surrounded by extensive gardens, and occupies a site near the anoient 
Mdlin, whioh in the fourth (tenth) oentuiy was an important oentre. 
Bad times, however, overtook it, and Mdlm beoame the utter ruin it 
is to-day. Bather more than a oentury ago, a Hazdra ohief, Mohamed 
Khdn by name, founded Shalir-i-No, whioh itself has now been deserted, 
the peasants, thanks to a cessation of raiding, being now able to live on 
their own property outside the walk of the fort. Close by the ruin of 
Mdlin, or Mdlan, whioh oovers a large mound, was a shrine in honour 
of Sheikh Abdulla, son of the famous Sheikh Ahmad of Jam, which was 
sheltered b) a solitary but magnifioeut pine. Bdkharz is always con- 
sidered to be a fertile district of Khorasdn. But for seven years locusts 
havo ravaged it, and the population is thoroughly disheartened and k 
leaving the district, as no organized effort has been made to oope with 
this terrible curse, whioh year after year wrecks tho happiness and 
well-being of the industrious sonB of Irdn. By no means the least evil 
of the scourge k that it favours the increase of the opium orop, whioh 
is not affected by locusts. 

From Sliahr-i-No we again made for the hills, our objective now 
being the historical town of Khaf. On our way we visited a large 
mere, but shooting was a failure, as there was no means of retrieving 
tho birds whioh fell, owing to the combination of thiok weeds and deep 
water. We consequently turned our backs on the Bukhara valley and 
marched uphill to the village of TJstd, the inhabitants of whioh are all 
Sunnis. Before continuing the march on the following morning, we 
oxplorod a most interesting fort, known aB the Kuh-i-Sangi. In Bhapo 
it resembles the famous Mil-i-Farhdd of Budb&r, which has already 
been referred to in this paper, and rises Borne 1500 feet above the plain 
in the form of a cone. A Bteep olimb brought us to a level summit, 
oblong in shape, and perhaps 150 feet in length by 40 feet in breadth. 
There were four tanks, all of them out in the living rook, the largest 
Injing 30 feet square and perhaps 20 feet in depth. It was lined 
throughout with brick. Below, on the other peaks, were the remains 
of what is believed to have been stabling and quarters, and the whole 
much resembled the fort I visited near Duruh in 1899. The march was 
a series of sharp asoents, with occasional descents to the pass known 
as the Kotal-i-Kiidki, whioh we reaohed at 8 miles from Ustd. There 
is a second pass .some 5 miles to the east, known as Kotal-i-Sangi, but 
it is practically impassable for laden mules. The altitude of the pass 
is about 5000 feet. The desoent was easy, through fine scenery, to a 

* Those Arabs wore descendants of tho part) whioh invited Moliamed to Medina, 
and have over since borne the titlo “ the Helpers ” 
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<?mall village in the Khaf distriot, whioh we had entered after crossing 
the pass. Only a few miles were now left to Accomplish, and, riding 
aoross a level plain, we soon caught sight of the pines for whioh the 
little town of Khaf is famous. Outside the ruinous walls we were met 
by the usual reoeption, and found our oamp pitohod in the open, dose 
to the ruined fort. 

The distriot of Khwaf, as it is spelt, has been of note for many 
oenturies, and was famous for its grapes and pomegranates, which 
latter fruit oannot stand the oold of the Meshed winter. Its general 
elevation is sc« much lower than that of B&kharz that it is deemed 
to be Oarmir , or “ Hot Country. 1 In mediaeval times, Salumak, 
now Sal&mi, was the oapital of the district. To-day Bu-i-Khdf, or 
“ the Faoe of Ehaf,” situated some 3 miles to the north-west of the 
ancient Khargird, is the chief centre. It is generally termed Bui. 
The town has suffered in importance from the cessation of raids, and is 
now half deserted, with but two thousand Sunni inhabitants, all of 
whom wear a dress whioh consists of a long coat of quilted light bine 
calioo, resembling the Turkoman garb ; but, instead of the sheepskin 
bonnet, they twist a white puggari round their heads. Curiously 
enough, too, there has been a tiny colony of Hindus at Kb&f for some 
generations. Although hailing from Shik&rpur in Sind, like the 
KermAn and Bandar Abbas colonies, they have no connection with these 
latter. They are well treated nowadays by the Persian authorities, bnt 
did not appear to be prosperous. Hindus are, however, accustomed to 
oonceal their affluenoe. The redeeming feature of Ehaf is its fine 
pines, whioh are said to have been brought from the Himalayas. It 
gave one a touch of home to hear them soughing in the wind, and 
efforts are now being made to grow these splendid trees in the Meahed 
consulate. In the range whioh lies to the south-west of Ehaf, whioh 
is known as Khoja Yar, games are held at the No Bnz, the vernal 
equinox, just as in Seist&n.* It is almost oertain that this is a survival 
from pre-Mohammedan days, and, as such, is particularly interesting. 

The following morning we visited the once famous madressa of 
Khargird.t It » a double-storeyed square, with outside measure- 
ments of 160 feet by 150 feet. The main gateway is a noble piece 
of work, inlaid with ooloured bricks, and deoorated with a blue mosaio 
inscription. Of this, the right half, consisting of venes from the 
Koran, was defaced and illegible; but the left half was copied, 
and is to the effeot that Sh&h Bukh, aided by Ahmad of Kh4f, con- 
structed the madresta in a.h. 848 (a.d. 1 444). The interior is built in 
the usual style round a court with four open arches. The ooloured 
bricks are still intaot, but the mosaics, which are exquisite, are almost 
all defaced. Their oolours are sapphire-blue, with yellow, green, and 

* Vide, 4 Ten Thousand Miles in Persia/ pp. 379-380. 

t Khargird is said to be a corruption of Khutru Sard , or “ Khusru’s Building." 
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white, the motive of the pattern being conventional Knfio letters. 
Captain Watson photographed the best-preserved specimens of this art. 
Fine mosaio tiles, dark blue, with conventional flowers in light bine, 
white, and gold, originally covered the interior of the arohes; but 
almost all have been removed, and in a very few years none will be 
left. On both sides of the main entranoe is a domed building, which is 
decorated with beautiful plasterwork, the paneling to match con- 
sisting of white marble hexagons, relieved by sapphire-ooloured tiles. 
This, the finest building whioh I have yet seen in Khoras&n outside 
Meshed, was the work of Ghits-u-Din and of Kawtm-u-Din, both of 
Shiraz. The latter aTohiteot also built the Gauhar Shtd mosque of 
Meshed. The photographs of this erstwhile stately oollege by no means 
do it justioe, but specimens of the tiles whioh I was able to procure at 
Meshed show what a superb building it must have been when Shth 
Bukh, son of mighty Tamerlane, received it, in all its glory of blue and 
gold, from the hands of his architect. 

One of my objeots in visiting the Khaf distriot was to oomplete my 
general acquaintance with Eastern Persia, and I may perhaps here 
summarizo the various basins or depressions, the last of whioh, after 
more than twelve years of travel, 1 was now visiting. North of the 
east-to-west ranges of Makrtn, whioh are pieroed by various torrents 
making their way to the Arabian Sea, is the depression of the Mashkel, 
and further north, again, the main basin of the Helmand, whioh drains 
Southern Afghanistan and part of Eastern Persia. These two basins I 
had examined in 1896 and 1899 respectively. In the latter year, too, 
on my journey from Sistiin to the Kuin hills, I had looked aoross the 
grim Dash t-i-N aumid ,• or “ DeBert of Despair,” itself containing a minor 
depression, and the Khaf Namaksar, or Sait Lake, is the last of these 
depressions before the Hari Bud basin, whioh we were now about to 
enter, is reached. Khaf was the most southerly point of the tour, 
on quitting whioh we marohed due east aoross the level plain, obliquely 
approaching the range whioh we had crossed four days previously. At 
15 miles there was a low pass in the hills, running down from the main 
range, which terminated a few miles to the south-east of this point. 
Crossing the pass, whioh is termed Dar Darrah, we descended to 
Kartt. This hamlet boasts of a mil, or oolumn, whioh was of two sizes. 
The lower portion, some 80 feet in height, was ootagonal, and had a 
belt of much defaced Kufio inscription, whioh we oopied. The upper 
portion, some 60 feet in height and round, was leaning considerably 
out of the perpendicular, and looked too dangerous, to aBcend. A Btair- 
oase led to the top, and, as elsewhere, this column was undoubtedly 
used as a signal and look-out station. It is said to have been built 


* Captain Keyes, U M. Consul at Turbet-i-IIeidori, states that the word is now 
prunonnoed Daaht-i-N&iniuad. Possibly it is a corruption of X tumid. 
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by Shah ltukh. ('lose by, are the mins of a oaravauserai and dam. 
\t Kardt we were within a few miles of the Afghan frontier, and 
to reach K&rez we changed our direotiou from east to north-east, and 
skirted the western portion of the Hashtadftn plain. After orossing 
a low range of worn-down hills, we reached the little town of Teiob&d, 
whioh is by far the largest oentre of the district of IMkliarz, and can 
boast of 3500 inhabitants. A few miles beyond was K&rez, whioh is 
on the main Meehed-Her&t road, and the frontier village of Persia. 



THE TJ21 OP turbat-i-sheikh-jXm. 


Kara, to judge from the rains surrounding it, was of importanoe in 
the days of yore ; and, at any rate, it possesses considerable interest 
for us, inasmuoh it was the birthplace of Hakim Burkai, in whose 
honour Moore wrote “The Veiled Prophet of Khoras&n.” I always 
think that it is interesting to gain touoh with these somewhat legendary 
figures, and to know that in the seoond (eighth) oentury the “ Veiled 
Prophet," as the Arabio is rightly translated, gave mnoh trouble to 
the Caliph Mahdi, but, being eventually defeated, poisoned all his 
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followers! and then threw himself into a cauldron of nitrio aoid rather 
than submit. 

From Kdrez we marohed north to the Jam river, whioh, as Sir 
George Bird wood has pointed out, is the river of JamBhid, “whioh 
reveals the present and the future of the world.’* Aooording to the 
legend, JamBhid travelled to it every day — here is a form of the Solar 
myth*— and his famous “ seven-ringed oup ” is, in reality, the Jam Bud 
refleoting the seven planets, whose revolutions rule the destinies of 
mankind. For us, among its ohief attractions was the hope of some 
good shooting. Bird-life in Khoras&n is soaroe oompared to what is 
met with in well-wooded and well-watered England ; but, at the same 
time, there is less of the utter void whioh is so notioeable in South- 
east Persia and the terrible Lut. The Jam river, which we struck at 
Dolat&Md, is drawn off to a great extent for purposes of cultivation, 
but, nevertheless, holds a certain amount of water, and in places is 
full of reeds. Consequently the shooting for two guns was excellent, 
as in the marshy sections snipe, redshank, and mallard, teal, widgeon, 
and pintail ducks, not to mention shovellers, gadwell, and the ruddy 
sheldrake, abounded, and there were also large flooks of lapwings. 
As is so often the oase, however, we did not enjoy to the full this 
excellent sport, as we were within a ride of the famous Hari Bud, 
whioh, apart from its other attractions, was said to hold pheasants ; 
and, never having shot a pheasant in Persia, we decided to reserve most 
of our limited number of cartridges for this purpose. We started off 
down the Jam Bud at an early hour, and, after a ride of some 14 miles, 
reached the Hari * Bud, the classical Arius. At the point where we 
struok it, the river flows in a bed, whioh is from 2 to 3 miles wide, both 
tanks being covered with tamarisk. The river was some 40 yards in 
width, flowing with a swift current, and difficult to ford except at a 
fow points. The water is very salt in this seotion, except after a flood. 
This, then, is the Hari Bud, whioh, formed by the junotion of two 
streams in the high country to the east of Her&t, flows dose to the 
south of that most historical city, and then, curving round due north, 
forms the boundary between Persia and Afghanistan for some miles. 
Lower down, it constitutes the Busso-Persian frontier, and, changing its 
name to the Tejend, is ultimately lost in the all-engulfing sands. 

To resume, we beat the tamarisks for about five hours, but only 
seoured partridges and hares, and, as the day was waning, we returned 
to the Jam Bud, where we enjoyed good sport, and ultimately reached 
camp several hours after dark. From Dolatdb&d, we shot our way up 
the Jam Bud for some miles, and then made aoross country to the 
ancient site of Buzj&n, whioh, in the fourth (tenth) century was of con- 
siderable importance, and the chief town of the distriot of Jam, which 

Hari, Herat, the chuudoal Arina, Aria, and Aryan are all one and the same word. 
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we had now entered. There was, however, little to eeS except a low jblO 
with crumbling walls and bits of pottery, but from it we could demy 
the lofty gateway of the Jam Shrine, and a few hdavs later we wetfe 
camped outside this interesting little town. 

Turbat-i-Sheikh-Jam, or 11 the Tomb of the Sheikh of Jam,” to give 
it its full name, is the first town in Persian territory which was 
reached by conquerors from the north-east and east; it has consequently 
borne the brunt of many an invasion. But its fame chiefly depends 



THJB BHBXKB OF SHEIKH AHMAD AT TO BBAT-I-BBXXXH- JAM . 

on its having been the birthplaoe of 8heikh Ahmad, and also of the 
poet J&mi. The former waa of Arab extraction, and flourished in the 
sixth (twelfth) century ; he was famous as a religions teacher, his works 
being still extant. It was in his honour that the shrine was built, and 
his descendant, known as the Xtfft', an old gentleman of ninety, was in 
charge of this- old-world sanotuary when we visited it. The story runs 
that the shrine was originally built by Snltia SsnjAr, the great Seljuk, 
but that ShAh AbbAs destroyed it, on the grounds that the Sheikh was a 
Sunni However, a document was produoed out of the ruins, from 
No. VI.— December, 1906.] 2 r 
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which it appeared that the saint was in reality a Skid, and the penitent 
monarch vowed that, if he captured Kandah&r, he would rebuild the 
shrine in greater splendour than before. In any ease, the great amh 
referred to above is faced with florid arabesque mosaios in blue and white, 
with bold yellow scrolls which bear a distinctly Safari appearance. A 
strip of blue mosaic with white lettering is the chief motive, but evexy- 
thing is falling into irreparable deoay. Indeed, it is remarkable that 
the tiles should have lasted as long as they have. Behind are two in- 
significant mosques. The tomb of Sheikh Ahmad is very rude, and his 
epitaph runs, “ A famous teacher, an honoured Sheikh , Ahmad of Jam, a 
well-known saint. If thou inquirest the year he died, * Ahmad of Jam, 
holy is his dust.' " The last line works out at a.h. 536 (1141), each letter 
having a numerical value. . (Hobo by, is a pathetic inscription of the 
Emperor Humeiun, then a refugee from India, who married a descen- 
dant of the Slivikh. However, his fortune changed, and his dynasty 
in the person of Akbar the Great was yet destined to leave an im- 
perishable mark on the history of India. Of the poet Abdur Rahman, 
known as J&mi, we heard little in his birthplace: but his mystical 
and romantio poems are still famous in the East, and he is held to be 
the last great olassioal poet of Persia. He died in a.h, 893 (1487), at 
the age of eighty-one. 

Leaving Turbat-i-Sheikh-Jam, with its venerable Kdzi, its crumbling 
shrine, and its shady garden, we marched north-east across a difficult 
range for two stages to Khit&i, where we again struck the Hari 
Bud. Soon after leaving camp on the following day, we sighted the 
remarkable diffs of Dahdna Zulfikar, or “ Zulfikar Pass." The legend 
runs that, Ali deft it with his forked sword, which the name 
oommemorates. Looking across the river, the diffs, whioh offer a 
singularly good example of erosion in their soft surface, rise sheer to a 
considerable height, and give the impression of a battlemented wall. 
Underneath, we sighted the squalid village of Zulfikar, whioh is held 
by a aadbdshi * and a few Afghan frontier guards. Looking up the 
gorge, our vision was barred by another evenly serrated oliff, dosely 
resembling that of Kal&t-i-N&diri. It was as if a our tain were drawn 
to prevent the nakedness of Afghanistan being visible to the curious 
traveller. Perhaps one mile from the gorge, we saw through our field- 
glasses two white pillars, whioh are the aotual point where the two 
empires of India and Russia meet, and from our side of the Hari Bud, 
barren Ir&n stretched for hundreds of miles to the west and south, and 
constitutes yet a third empire. We first oame opposite the pass in 
the white glare so well known to frontier officers ; but when evening 
touched it with her magio wand, eaoh sombre crag was lighted up 
and glorified by oolours of every hue, and it was perhaps at this time 
that the impressiveness of what is, in reality, the north-western 

* A tadbdahi in the Oriental equivalent of a centurion. 
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boundary of the Indian Empire was for the first time folly realised 
by us. We oamped opposite ZulfikAr pass, to enjoy its stern beauty 
to the utmost ; and a short maroh on the following day brought us to 
ZorabAd, whioh is a frontier station, and is garrisoned by a small number 
of Persian troops. Unfortunately it is unhealthy, about one-half of the 
population having been prostrate with fever a few days before our 
arrival. ZorabAd is inhabited by fifty families of the Organji tribe, 
who migrated from Khiva a generation ago. 

From ZorabAd two short stages brought us to the Kashaf Bud, the 
water of whioh was extremely salt, so mu oh so that our horses declined 
to drink it. At Bagh-i-B£ghu } however, wo at last secured some 
pheasants, the Phasianug principalis, specimens of which 1 have given 
to the Natural History Museum. Here we were within three stages 
of Meshed, and a few days later returned to our headquarters, after 
accomplishing yet another tour of great interest, during whioh I had 
added considerably to my knowledge of Eastern KhorasAn. 

In April, 1906, 1 was granted leave, and, as every hour was precious, 
I travelled to Kakha in two days, and managed to reaoh London on the 
tenth day, after bidding a temporary farewell to the capital of KhorasAn. 


Before the paper the Pbhsidbmt : I am dispensed to-night from Introducing to 
you the reader of the paper, Major Sykes, because you all know him. It is now 
some years since he produced bis work on Persia, whioh was the result of eight years 
of study there. His name will always be connected with the country of Penis, and 
I should like, before asking him to read hit paper, to indicate the opinion in 
whioh he is held by one of the highest authorities in this country on subjects 
connected with countries in close relation to our great dependency — I mean Lord 
Curzon of Kedleston, our distinguished Vice-President. Some three weeks ago, 
speaking at a meeting where Major Sykes was delivering a paper on the Parsees 
of Persia, Lord Curzon said of Major Sykes, among other complimentary remarks, 
that there was no living Englishman with a greater knowledge of Persia. Suoh 
testimony makes it unnecessary for me to say anything further. I will now oall 
upon Major Sykes to read his paper. 

After the paper, the Pbesident: I will now call on a member of a profession 
which is not forbidden to speak to the public. I see here one of its most dis- 
tinguished representatives, Mr. Chirol, to whom the general public owe a great 
part of their knowledge of Persian affairs and of the relations of Persia to this 
couutry. 

Mr. Chibol commented briefly on the terrible state of decay into whioh Persia 
had fallen. Every traveller was struck by it, and Major Sykes’s paper had 
afforded fresh evidence of it. The rivalry of Great Britain and Russia had the 
effect of preventing the Persians from taking the remedy into their own hands, as 
Nadir Shah and other strong men had done in olden days, who, from time to time, 
by dint of personal power and measures whioh we should call revolutionary, pulled 
the State out of its rut aud oreated a new order of things which continued until 
another period of decay came, when the process was repeated. u Now,” a Persian 
onoe remarked to him at Shiraz, “even that resource is taken from us, because 
the whole effeot of the rivalry of the two great powers in Persia is to bolster up 
a regime which we Persians, who have some knowledge of the conditions in other 

2 n 2 
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countries, know to be absolutely effete.” Undoubtedly that had been one of the 
most unfortunate results of the rivalry between the two powers; and from that 
point of view, perhaps, as much as from any other, an Anglo-Russian under- 
standing might help to restore Persia to something of her former position and 
prosperity. 

Bir Thomas Holdioh : I should like to say just a few words on the geography of 
the country about which Major Sykes has spoken to-night, because, interesting as 
that country is' to us now,4t is bound to be far more interesting hereafter. He has 
taken us to the extreme north-west corner of the oountry called Khoras&n, which now 
inoludes only a part of Eastern Persia. The time was, and not so long ago, when 
Khoras&n meant the whole of Afghanistan, and extended across the Indian frontier 
as far as the gates of Lahore. Incidentally, it has been of great interest to me to 
hear that the two first pillars of that historical boundary between Russia and Afghan- 
istan that we set up with so muoh care and difficulty, say, twenty years ago, are 
so well preserved as to be visible from the opposite side of the Hari Rud river. It 
is a surprise, and I must say a pleasant surprise, to me to learn that these pillars 
are so well nursed, and that they are whitewashed and polished even as our 
pillar-boxeB may be polished in London. But of far greater Interest, I think, is 
a fact to which Major Sykes has not alluded in his paper, vis. that it took him 
exactly nine and a half days to get from Meshed to London. Now, this fact opens 
up a great vista for the future. It is along this line that, in future times, East 
and West will be ohlefly connected, and it is on this route that future generations 
— generations, perhaps, that T shall not see — will find their way from the shores 
of England to the plains of India. If you will refer to the map, I should like to 
point out to you that from Askab&d on the Russian line of railway north of the 
mountains to Herat is about as far as it is from London to Edinburgh. From 
Herat by Kandahar to Quetta is about twioe as far. You may take it, then, that 
from Quetta to Askab&d is about two and a half days’ journey, if you could make 
that journey by rail; about the same length of journey as Major Sykes made 
from Meshed to Askabid. Consequently, it seems to me that it will be possible 
in future to bring India, even at the present rate of railway progression, within 
nine days of London. Of oouree, I am aware that Quetta is not exactly in India ; 
nevertheless, Quetta may be reckoned nowadays as an Indian station. Well, 
there are two or three ways of getting to Quetta, and as all these ways more or 
less touch upon KhoraBrtn, perhaps I may be allowed to tell you a little about the 
geographical conformation of that country from personal experience. Between 
the Russian railway and Meshed there lies a hand of very difficult mountains. In 
fact, the whole country is mountainous, and, so far as I know, there is no royal 
road across it ; it would be a matter of immense difficulty to bridge the distance 
between Askabdd and MeBhed. From Meshed southwards to about the latitude 
of Herat there are still considerable difficulties. Again, bands of hills in regular 
order running from north-west to south-east present themselves transversely 
to any line whioh may be carried across that interval. The hills themselves are, 
perhaps, not great in altitude, but they are close set and the valleys are narrow, 
and there would be great difficulty in orossing them with any line projected for 
railway purposes. But from that point level with Herat south-west to Seistan no 
vast difficulties occur. It is difficult, I admit, all the way, but not so difficult 
as it is further north. Having reached Seistan, what do you find ? I have visited 
Seistan, and we have heard something about it from Sir Henry MoMahon in this 
room a few days ago. Seistan is a country which might almost be called God- 
forsaken. There, we are told, the spring is heralded by snakes ; there we encounter 
a terrific wind, whioh U only tolerable because it sweeps away hoards of pestiferous 
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insects which would make life impomible ; there, in the course of a single week of 
hot weather, you might Yery well sample all* the plagues of Egypt. There should 
be no mistake about it — Seist&n is not a white man's country. Passing Seistan 
southwards, you must remember you are still in Persia ; it is a point wUoh is 
sometimes overlooked, that if we want to reach Seistan from India we must pass 
through Persia. Finally, there is that inevitable desert to be crossed between the 
Persian frontier and Nushki (leading to Quetta), where all the sand and detritus 
of the Helmand river accumulates by reason of those north-western winds whioh 
blow all the year round. It is not a pleasant prospect taken as a whole, and 
looking at it from a traveller's point of view, one would say that the route 
generally between Askabdd and Quetta, through Seistan, is about as unpleasant 
a route as you oould well ohoose. 

Now about the geography of the Afghan frontier. From Ashahdd to Merv, 
and from Merv to Khushk, there is open country which is of no very great interest. 
From Khuebk, as you ascend to tbe mountains, you pass into a cool atmosphere 
and a pleasant climate. Grossing those mountains by the Babe, or any other easy 
pass, you run down the smooth slopes leading to the Herat valley. Once in the 
Herat valley yon are in a sort of oasis, which is not exactly in the middle of e 
desert as is often represented, but it is distinctly the most fertile and the best 
developed region in that part of Afghanistan. From Herat again you might 
expect to meet considerable difficulties in the matter of hill ranges, intervening 
between itself and Kandahar to tbe south ; but as a matter of fact there ia an open 
way, and no important obstacle. You would pass by several places which are 
of considerable importance. First there is Sataawir, whioh is a very flourishing 
city. It hasalwayB been a green place, bb its name donotes, but since tbe demar- 
cation of the Afghan boundary, Sabsaw&r has risen to considerable importance. 
I believe ae a centre of trade it now almost rivals Herat itself. Southwards you 
pass by various places, among others the little hill town of Adraskand, prettily 
■ituated, where there is s considerable manufacture of carpets. The carpets turned 
out there are not equal, either in appearance or in value, to those whioh Major 
Sykes has kindly exhibited to-night, but nevertheless they are very peccable and 
very useful. South-west of Adraskand you again tap an agricultural country, of 
whioh the capital is Farah ; perhaps not an ideal place for residence, for it partakes 
a little too much of the characteristics of Seistan. You will see that it is about on 
the same level. Turning eastwards, you ran through an open country leading to 
that great plain of Bakwa, whioh we are told by Colonel Yate is (according to 
tradition) the plain on whioh the final destinies of India are to be fought out 
between Russia and England. And so to Kandahar, from which point I need 
follow the Afghan route no further. From Kandahar to Quetta — we all know 
Eomething of that route. Now, the whole of that Afghan line of approach to India 
is comparatively easy, so far aa gradients and alignment are concerned, and it has 
certainly the advantage of a magnificent climate. I am only dealing strictly with 
the geographical aspects of two routes— the Russian and the Afghan ; but I may 
say plainly that between the Afghan route and that running through Seistan, 
the highland or Afghan route is infinitely preferable from every point of view. 
U would be interesting to follow this subject further, but I feel I am treading 
on comparatively thin ice, and I most oonfine myself to geography. In my own 
mind I am firmly convinced that the time will come when the great systems 
of railways which exist in Russia, and those which have been built up by our own 
energy in India, will be connected by steel links formed by the lines of an 
international railway. 

Colonel C. E. Yatx : I will not enter to-night upon any discussion on the 
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subjeot of a junction between the Indian and Trans-Oaepian railways raised by Sir 
Thomas EMiob, Sir Thomas is in favour of such a junction, and I am against it 
We have often discussed the question , and our views ore diametrically opposed , 
and as It happens that my views are fully stated in this month's (June, 1906) 
Nineteenth Century, I will say no more on the matter at present* but turn to 
the subject before us. 

I need not say that I have followed Major Sykes's lecture throughout with 
gleet interest. He has carried me back through many of the scenes and to many 
of the places I visited when I was consul-general at Meshed ten and twelve years 
ago f and I congratulate him on his description of those places, and I also con- 
gratulate Mr. Herbert Sykes on the illustrations he has so kindly provided for our 
enjoyment this evening. Major Sykes has not had time to give us a half or a 
quarter of the varied information he has collected and put down in his paper, and 
to r the perusal of that in full we shall have to wait for the publication of the 
Geographical Journal. Meanwhile, I will just touch upon one or two points 
connected with his various tours. 

One thing specially struok me with regret, and that was to hear from him 
of the destruction of all the beautiful mosaic tilework that adorned the arches and 
inner walls of the old madrassah or school at Khargird, near Khaf. When I visited 
this madrassah in 1894 it was still in a fair state of preservation, and the glazed 
tilework was nearly perfect — so much so that I noted in my book on 4 Khurasan 
and SeiBtan* that it ought to remain as long as wind and weather permitted. 
That this beautiful mosaicwork should have been so ruthlessly destroyed by the 
hand of man is a loss to the world in general. The only other example of this 
art that I know of in that part of the country was the old Musalls, or place of 
prayer, at Herat. The remains of that beautiful building were levelled to the 
ground by the order of the late Amir, Abdur Rahman, of Afghanistan, in 1885, 
and as I was at Herat at the time I was able to collect a few specimens of the 
mosaic tilework that adorned the front of it, and these I presented the other day 
to the new museum that we founded at Quetta shortly before I left. I am now 
asking that one or two of those specimens may be given to the British Museum, 
as now that this madrassah has gone as well, the difficulty of getting specimens of 
this ancient art will become more and more difficult every year. 

I must specially congratulate Major Sykes, and also Mrs. Sykes and their 
infant son, on their journey across the desert from Yezd to Tabas. When one 
hears of suoh long waterless marches as those done by Mrs. and Miss Sykes in this 
journey, and also of those previously done by Miss Sykes, it shows what can be 
done by ladies in Persia when the spirit is willing and the flesh is not weak. 

In Major Sykes’s acoount of his tours in Kerman, the description of the shrine 
of the famous saint, Shah Niamat Ulla, at Mahun was of special interest to me. 
This saint was the author of the prophecy, that Major Sykes and Sir Thomas 
lloldich have referred to, regarding the great battle that is to be fought on the 
Dasht-i-Bakwa, a plain in Afghanistan about halfway between Kandahar and 
Herat. ThiB prophecy is interpreted by the Afghans to apply to England and 
Russia, and I first heard of it somewhere near Balkh in Afgban-Turkestan in 1886. 
Subsequently I had it quoted to me in various other places in Afghanistan, but 
none of the Afghans who told me of it could tell me who was the author of the 
prophecy, and it was not till I got to Meshed in 1893 that I succeeded in tracing 
it to the particular saint whose resting-place at Mahan has now been so graphically 
described by Major Sykes. The Afghans firmly believe that the great battle for 
the supremacy of Asia is to be fought out between the English and the Russians 
on this Bakwa plain, but none of them could tell me who was to be the victor. 
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The tradition ii that bo severe is to be the fight that at the conclusion of the battle 
1 -.000 riderless horses will be found wandering over the plain, and as part of 
(ieneral SkobelofTs scheme for the invasion of India was “to organize hordes 
of Asiatic horsemen, who* to a cry of blood and plunder, were to be launohed against 
India," I think we may congratulate ourselves, from the numbers of horses 
referred to in the prophecy, that it is these Asiatic horsemen who are to get the 
worst of it, and our minds may therefore be at rest on that account It would be 
interesting, though, to know the exact words in whioh the saint recorded this much- 
talked-of prophecy. I tried my best to get a copy of the saint's writings When I 
was in Persia, but without success. They are very rare, and exist only in manu- 
script, and if Major Sykes ever succeeds in finding a copy, l trust he will not fail 
to let the world know the exaot rendering of this passage. 

Major Sykes has told us something of the new Central Persian telegraph line 
that promisee in future to form our main line of coimnunioation between India 
and England. This line, taking off from the main Teheran- Bushire line at Kashin, 
has been laid on the Persian aide through Tesd, Kerman, and Bim to Kohi-Malik 
Slab, that onrious rooky hill on the Seiatan bonier that forms the tribey t of India, 
Persia, and Afghanistan. Here it has been joined by the Indian telegraph line 
from Quetta and Nushki,laid along the Quetta-Seistan trade route. This junotion 
at Koh-i-Malik Siah is now to be supplemented by auother line from Karachi vid 
Las Bela, Panjghur and Palantak to Koh-i-Malik Siah, thus giving direct com- 
munication from India with Persia and England through both Quetta and Karachi. 
Now that India haR done so much to opon up communications and to stimulate 
trade on her side of the frontier, we can only trust that Persia will see that it is 
to her interest to do something also. I hope, therefore, that arrangements will 
now be made with the Persian Government for the linking up of the Persian line 
from Meshed to SeiBtan with the other throe lines at Koh-i-Malik Siah. The 
distance from NaBratabad in SeiBtan to Koh-i-Malik Siah is only 80 miles, and thiB 
small extension would give an alternative line of communication in case of any 
accident on the other lines. 

I have never visited Kerman, and I have not seen the Mission hospital there, 
but I would take the present opportunity of joining Major Sykes in bearing 
testimony to the good work done in such places by the Ohuroh Missionary 
Society's medical missionaries. I know Dr. Snmmerhayes, whom Major Sykes 
has mentioned, well ; he and his colleague Dr. Holland had charge of the Church 
Missionary Society's hospital at Quetta during the four years I was Chief Com- 
missioner of Baluchistan, and I had thus full opportunity of studying their work. 
Dr. Summerhayes's life is indeed the hard-working, self-saorificiDg life that Major 
Sykes has depicted, and his devoted and unselfish work will, I hope, receive the 
acknowledgment that is its due. 

In oonolnsion, there is just one more point that I would touch upon, and that 
is the question of the roads between Bandar Abbas and Kerman. I had hoped to 
hear something about them to-night, but Major Sykes has only mentioned one of 
these roads— -that by Gulaskhird, which I gather is some 300 miles in length— and 
nothing has been said as to their practicability for a railway or otherwise. Major 
Sykes, however, has told ns that Bandar Abbas is situated doBe to natural gates 
leading into Persia, and that Bandar Abbas will, in his opinion, ultimately become 
the chief port, of Southern Persia. The subject is a specially interesting one at 
the present time when we have had various articles and discussions on projected 
Russian railways in Persia, and especially on the proposed Russian railway 
line from Teheran to Bandar Abbas. I would beg to ask Major Sykes, therefore, 
before the proceedings dose to-night, to tell us something of the different routes 
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fading up from Bandar Abbas to the Kerman plateau, and to s«y whether he 
considers any of them practicable for a railway except at prohibitive ooet, and, 
roughly speaking, what the length of such a line would be, and What chance there 
would be of its paying. 

The President : We must close the discussion now, and leave Major Sykes to 
give us the information for which Colonel Yates asked him* Before we pass a 
vote of thanks, I would draw your attention to the faot that in the Tea Room 
there is an extremely interesting collection. There are bronze ornaments, home 
weaj tons, and vessels which were found to the west of Kerman, and are the only 
articles of the Bronze Age which have been found on the Iran plateau. The blue 
tiles, the embroideries, and the copper-work are also interesting. I now propose 
s hearty vote of thanks to Major Sykes for his most valuable address, and also for 
having draWn forth such an extremely interesting discussion. 

Major Sykes : I would in the first place thank you, sir, for the very kind re- 
marks you have made about me, and I thank the audience for the kind 
way in which they have listened to my paper. As to the tracks from Bandar 
Abbas to the interior, I would say that there are four or five, but the one I referred 
to in my paper is the lowest in altitude, and it is the one by which, I would 
mention, Krateros, with the elephants returning from Alexander the Great’s ex- 
pedition in India, chose, and I think that it is the easiest pass. In conclusion, 

I would again thank you for the very kind mannei in which you have listened to 
my pai>er. 


BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS 
OF SCOTLAND.* 

Under the Direction of Sir JOHN MURRAY, K.O.B., F.R.S., D.So., eto., and 
LAURENCE PULLAR, T.R.8.E. 

Fart XII. — The Loohs of the Lochy Basin. 

The Looby basin is a large and important one, having on its boundary- 
line and within it some of the highest peaks in Scotland, including the 
highest Bon News. It Btrotohes from Sgor nan Coiroachan on the west 
to Moall Cruaidh and Creag Kuadh on the east, a distance of over 40 
miles, and fiom Glas Bheinn and Leim Uilleim on the south to Cam 
Doarg and Carn Loac on the north, a distance of over 20 miles, the 
total area of the basin exceeding 400 square miles. Within this basin 
ton lochs were sounded by the Lake Survey staff, viz. Lochs Looby, 
Arkaig, Pattaok, na h-Earl>a (oast and west), Laggan, OBsian, Ghuil- 
binn, Treig, and an Dubh Lochan. Five of the loohB exceed 3 miles in 
length, and four exoeod 5 miles in length, while one of them (Loch 
Aikaig) m 12 miles in loDgth ; five of them exceed 100 feet in depth, 
and throe exoeod 300 feet in depth, while one of them (Loch Loohy) 
exceeds 500 feet in depth. It has been found convenient to include in 
this papor alpo two small loohs which drain directly into Loch Linnhe, 
' iz , Lochan Limn d&-Bhra on the oast and Loch nan Gabhar on the west. 
Loch nan Gabhar iB in Argyllshire, while all the remaining loohs are 
situated in Inverness-shire. The relative positions of the loohs and 

* Plates, p 004. 
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riven within the area under discussion axe shown in the little indps 
map (Pig. 1), from whioh it will be seen that Looh Arktig drains into 
Looh Loohy by the short river Arkaig, while the other lodhs within 
the basin drain into the river Spean, whioh joins the river Loohy 
shortly after its exit from Looh Loohy, the junction of the two riven 
being marked by the pretty falls of Muoorair. 

The Loohy basin, only a small portion of whioh has been mapped 
by the Geological Survey, lies wholly within tho region of the orystal- 
line sohists of the Central Highlands. It is intersected by the powerful 
north-east and south-west fault that ti averse* the Great Glen from 
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Inverness to tho Bhores of Loch Linnhe. In the area west of this 
dislocation the rocks, so far as known, consist of quart/ -biotite granu- 
lites and musoovite-biotite schists, which are believed to represent 
altered sediments. These are traversed by acid and basic intrusions 
and numerous veins of granite and pegmatite. 

East of the Great Glen several of the metamoiphio groups of the 
Eastern Highlands are represented, including the Perthshire quartzite, 
black schist, limestone, Ardrishaig phyllites, and the associated quartzite, 
tho beds striking generally in a north-east and south-west direction. 
These sohists are pierced by various masses of igneous rock, of whioh 
tho most important is the large intrusion of granite forming the lower 
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part of Ben Nov is. It is oapped by andositio lavas, breccias, and tnffB, 
presumably of Lower Old Bod Sandstone age. 

Lock Lochy (see Plate I.). — Loch Loohy is the southernmost of the 
oh&in of loohs oooupymg the Great Glen, whioh were utilized in forming 
the Caledonian Canid. Its southern end is about 8 miles north of Fort 
William. It is a straight loch, running nearly north-east to south-west 
In form Loch Loohy is a narrow triangle, with the apex at the north 
end, gradually widening southward to near Bunarkaig, where the 
greatest breadth is found, after whioh it rapidly narrows for the re- 
maining 2 miles to the outflow at Gairloohy. A good road runs along 
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the eastern shore, a rough oait-road on the western side, and several 
stations of the Invorgarry and Fort Augustus railway now give easy 
acooBs to the looh on the east side. The surroundings are wild, gloomy, 
and solitaiy (Bee Fig. 2) No village is found on its shores, an occa- 
sional house being passed on the east side, while the west side is 
uninhabited save for one or two distant oots. 

The hills on the west rise with a uniform very steep slope to a 
height of more than 8000 feet (Sron a Choire Ghairbh), broken only 
by the deep gashes tom by the torrents in the glacial dfbris, which here 
extends far up the mountains. On the east the slope is about the same, 
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but the hills less high, the ridge (almost wholly covered with debria) 
which separates Loch Lochy from Glen Gloy reaching to 2000 feet. 

The only important streams feeding the loch are the river Arkaig, 

1 tearing the superfluent waters from Loch Arkaig, entering near the 
lower end, and a large burn coming down Glen Gloy, the rest of 
the feeders being mere mountain torrents. A very small portion of the 
overflow of Loch Oioh enters Loch Lochy by the Caledonian CanaL 

The length of the loch is a little under 10 miles, the greatest breadth 
1J miles, opposite the mouth of the Arkaig, and the average breadth three- 
fifths of a mile. The greatest depth is 531 feet, and the mean depth 
229 feet. The loch has a superficial area of neaily 6 square miles, and 
drains directly an area of about 58 square miles, but as it receives the 
outflow from Loch Arkaig the total drainage area is nearly 1 24 square 
miles. The overflow of Looh Lochy is carried by the river Lochy into 
Loch Linnhe. 

The survoy of the looh occupied from April 28 to May 1, 1908; the 
height of the surfaoe above sea-level on commencing the survey was 
found to be 94*24 feet, as compared with 98*2 feet observed by the 
officers of the Ordnance Survey on July 1, 1870. Loch Lochy contains 
37,726 millions of cubio feet of water, or nearly 50 per oent. more thaft 
Loch Arkaig, the Beoond largest looh in the basin. 

At the north end a small basin, callod Ceann Looh, measuring one- 
half by one-third of a mile, and having a maximum depth of 66 feet, is 
out off from the main loch by a narrow channel in which the greatest 
depth is 40 feet. 

The main looh is a simple basin, with the U-shaped section charac- 
teristic of glaoier-formod lakes. All the contours are continuous, those 
at 50 and 100 feet enclosing areas little less than the total length of the 
loch. The area enclosed by the 200-feet contour measures 6£ miles in 
length, by the 300-feet contour 4| miles, and by the 400-feet contour a 
little over 3 miles in length. The 500-feet contour encloses a very 
small area, one-third of a mile long by one-eighth of a mile broad, just 
about the middle of the loch, and includes the deepest sounding in 531 
feet. From opposite the mouth of the river Arkaig to the outflow, the 
loch shallows rapidly and the contours are irregular. 

The following table gives the approximate areas between the 
consecutive contour-lines drawn in at intervals of lOu-feet, with the 
percentages to the total area of the loch : — 

Jeet. Acre*. Percent. 

0 to 100 923 ... 24*4 

100 „ 200 937 ... 24*8 

200 „ 300 (551 ... 17*2 

• 300 „ 400 571 ... 15*1 

400 „ 500 C7K ... 17*9 

Over 500 23 ... 0*6 


3788 


1000 
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The flat-bottomed character of the basin is indicated by the compara- 
tively large area covered by water between 400 and 500 feet in depth, 
an area greater than in the two shallower zones ; the zone between 100 
and 200 feet, also, is rather larger than the shore zone. 

Temperature Observations .* — The surface temperature varied from 
48°\ r > Fahr. to 42°*1. A series taken on April 29 showed the small 
range from the surface to 425 feet of only 1 0, 2. It will be seen from 
the table that the change is very gradual, but quickest in the upper 
50 feet, where half of the total range ocours : — 


Surface ... 
10 foot ... 
50 „ ... 

100 

150 „ ... 

200 

800 

850 

400 „ ... 
425 


42 0, 7 Fahr. 
42*5 „ 

42*1 „ 

42*1 w 
41°*9 „ 

41*7 „ 
41*7 „ 

41*6 ,, 

41*5 „ 

41*5 „ 


Loch Arkaig (seo Plate II.). — Loch Arkaig is a long, narrow, curved 
looh, running nearly due oast and west, the lower end about 1 milo west 
of Looh Loohy and 10 miles north of Fort William. 

The lower part of the looh is well wooded, picturesque, and romantic, 
with hills to north and south, roaohing well over 2000 feet in height 
(see Fig. 8). The upper part is barer and grander, the mountains 
exceeding 8000 feet in height. A road runs along the north side of the 
loch, deteriorating towards the west end into a rough track which leads 
to Loch NeviB and Looh Moral*. Several wooded islands onhanco the 
oharm of the Boenery, and on ono of those is one of the few nesting- 
plnoes of the osproy, still occupied by the birds at the time the survey 
was made. There is very good fishing in Loch Arkaig, and lake trout 
up to 10 lbs. in weight were taken from the looh while the survey was 
going on. 

Looh Arkaig is 12 miles long, of somewhat irregular outline, but 
broadest in the middle parts and tapering towards each end. The 
greatest breadth is nearly a milo, the moan broadth half a mile. The 
maximum depth is 359 feet, the mean depth 152 2 feet. The surface has 


* During tho i>ast twenty years Sir John Murray has taken many temperature 
observations in Loch Loohy, and has published and discussed tho results in the follow- 
ing papers, to which the reader is referred for further details: (I) “On the Effects of 
W mde on the Distribution of Temperature in the Sea- and Fresh- water Lochs of the West 
of Scotland,” Scott. Gvogr. Mag., vol. 4 , p. 345, 1888; (2) “ On the Temperature of the 
Salt- and Fresh-water Loohs of the West of Scotland, at Different Depths and Seasons, 
during the years 1887 und 1888” Proo. Roy. Soc. EtUn., vol. 18, p. 139, 1891 ; (3) “ Some 
( observations on the Temiuraturo of the Water of the Scottish Fresh-water Loohs,” Scott. 
Qcogr. Mag., vol. 18, p. 1, 1897. 
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an aroa of 0} square miles, and the looh drains an area of 60 square miles. 
The volume of water is estimated at 26,573 millions of cnhio feet. 

No large looh drains into Looh Arkaig, but several very small loohs 
do so, the largest being Looh a* Bhlair, a mile to the north. The ohief 
streams enter at the west end, where a short river brings the drainage 
of Glens Pean and Dessary, and on the south side, where the stream from 
Glen C'amgharaidh enters near the upper end, and that from Glen HalHe 



no S LOCH ARKAIG, FROM THE EAST END 
(Photograph, by Mi Jama Ckumley ) 

near the lower end. Only mountain torrents enter on the north. The 
river Arkaig, a mile long, conveys the overflow of Loch Arkaig into 
Loch Loohy. 

When surveyed, in the middle of June, 1902, the height above sea- 
level was found to be 139 feet; the officers of the Ordnanoe Survey 
found the elevation to be 139*8 feet above the sea on July 10, 1869. 

The basin of Looh Arkaig is nearly simple, the slight irregularities 
doubtless correlated with the curving outline. The contours at 50 feet 
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and 100 feet are continuous. A little over 2 miles from the west end of 
the loch there is an abrupt narrowing, and the looh continues narrow to 
the end. Corresponding with this the 200-feet contour is broken into 
two basins. Tn tho narrow western part is a separate 200-feet basin, 
with a maximum depth of 262 feet; this is only separated from the 
main 200-foet basin by a slight shallowing to 183 feet. The main 200- 
feet liasin is about 8 miles long ; it includes three areas of over 300 feet, 
which, however, are only separated by very slight shallowings. The 
largest of these 300-feet areas is about 2 miles long, is situated just 
about the middle of tho loch, and includes the maximum depth of 359 
feet. Tho others, further to tho east, are close togother, and of very 
slight extent. Though tho wide portion of the loch, fully 9 miles in 
length, forms a simple basin, there is not the well-marked U-seotion 
found in typical glaoier-formed lochs (see cross-section E-F on map). 

The following table giveB the approximate areas between the contour- 
lines laid down at intervals of 100 feet, with the percentages to the total 
area of the looh, and shows a gradually decreasing area with increasing 
depth : — 


Feet. 


Acres. 

Feroent 

0 to 100 

•• ... 

1412 

85*3 

100 „ 200 

.« ... 

1257 

81*5 

200 „ 300 



1073 

20*9 

Over 300 



253 

6*8 



3995 

1000 


Through the kindness of Mr. Thomas Honeyman, faotor to Cameron 
of Loohiel, we have inspected a bathymetrical chart of Loch Arkaig, 
based upon soundings taken in 1889 by an officer in the German army 
named Sandler. The ohart is drawn to the scale of l£ inches to the mile, 
and tho soundings are given in fathoms. A comparison of Sandler's 
map with the Lake Survoy map shows that : (1) Sandler's soundings are 
much less numorous than those taken by the Lake Survey, and many of 
his lines were taken in zigzag fashion instead of running at right angles 
to the axis of the looh; (2) Though there is a general agreement 
Iwtween the two maps, the Lake Survey map shows as a rule rather 
deeper water, position for position; for instanoe, taking the deepest 
soundings on eaoh of Sandler's lines, and placing it approximately on the 
Lake Survey map, deeper soundings occur in the vioinity ; thus Sandler's 
deepest sounding in 55 fathoms (330 feet) approximates to the Lake 
Survey maximum in 359 feet. 

Temperature Observations . — The surface temperature in the oentre of 
tho looh varied from 48°*3 Fahr. to 51°*5 during the three days of the 
survey; near ehore it reaohed 52 0> 3 on June 13. A series taken in the 
main basin on Juno 11 showed a range of 4°'7 from the surfaoe to 280 
feet, tho greatest variation being observed in the superficial layers of 
water, as shown in the accompanying table : — 
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Snrfaoe 

4#°-4F.hr. 

10 feet 

• 48°’9 

•* 

25 * 

... 47°*5 

»» 

50 „ ... ... ... 

46°-5 


100 

... 45®'5 

M 

1 50 ... , . ... ... 

45 o, 0 

.« 

200 

44°*i» 


250 „ . 

. . 44° 7 


*280 

44° *7 

„ 


Loch Pattack (see Plate VII.). — Locli Puttaok (or Pattaig) lies at a 
considerable elevation among the mountains which separate Loch 
Erioht from Looh Laggan. It is only altout. 2 miles distant from Loch 
Erioht, though it belongs to a different drainage system, draining by 
the river Pattack, some 9 miles long, into th< upjwr end of ljoch Laggan. 
It is a loch of somewhat irregular form, about a mile long by half a milo 
broad, its long axis running nearly north-east and south-west. The 
maximum depth is 58 feet, and the mean depth 14 feet. The volume of 
water is estimated at 106 million oubio feet. The superficial area is 
about 173 acres, or fully a quarter of a square mile, and it drains an 
area of 18 square miles. It receives the greater part of the drainage of 
the east side of the mountain mass, of which Ben Alder (8757 feet) is 
the highest peak. Iu this drainage area are three smaller lochs, which 
were not surveyed. When surveyed in May, 1904, the height above 
sea-level was estimated (from spot-levels) at 1419 feet. 

The basin is quite simple, the contours Toughly following the 
irregular outline of the shore, and the deepest part almost in the centre 
of the loch. The slopes are gentle, exoept opposite the mouths of the 
two rivers, both of which have laid down alluvial promontories, with 
small islands, from which the incline to the deepest water is rapid. The 
loch is on the whole shallow, for 78 per cent, of the lake-flooi is covered 
by less than 20 feet of water, and 60 per cent, by less than 10 feet of 
water. 

Temperature Observations . — A series of temperatures, taken in the 
deepest part of the loch, gave 42 0< 6 Fahr. at the surface, 41°*4 at 25 feet, 
and 40°*8 at 50 feet. 

. Lochan na h-Earla (see Plate III.). — The two lochs whioh bear 
this name may have formed at no very distant date a single loch, as 
suggested by the common name and by the appearanoe of the ground. 
Be that as it may, they are now two distinot lochs, differing by nearly 
10 feet in level. In April, 1873, the Ordnanoe Survey officers found the 
elevation of the west loch to be 1151*7 feet, and that of the east loch 
1142*3 feet, above sea-level. They lie in a valley, which Tuns nearly 
parallel to that occupied by Looh Laggan, to the south side of that loch, 
and distant from it about a mile. Hills of over 3000 feet rise dose on 
the east ; on the west they are separated from Looh Laggan by a ridge 
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of between 2000 and 2500 foet in height. The shores are for the most 
part wooded. 

The West Loch . — This is the larger, broader, and deeper of the two. 
It lies at an elevation of about 1150 feet, some 330 feet higher than 
Looh Laggan. It is fully 1} miles in length, rather less than one-third 
of a mile in greatest breadth, and a quarter of a mile in mean breadth. 
The greatest depth is 81 feet, the moan depth over 35£ feet It has a 
superficial area of about 263 aores, or less than half a square mile, and 
drains an area of fully 6 square miles. The volume of water amounts to 
408 millions of cubic feet. The loch is fed chiefly by two small streams, 
ooming down from Beinn a’ Chlachair, whioh unite just before entering 
the looh. A stream, half a mile long, windB through a boggy flat, con- 
veying the overflow to the east . loch. The long narrow looh is nearly 
straight. From the contro it narrows to the outflow, but southwestward 
to the upper end the width is nearly uniform, the ond rectangular, 
straight, and a quarter of a mile across. 

The basin is quite simple, none of the contour lines being broken. The 
contours do not closely follow the shore-lino ; they narrow more decidedly 
than tho outline from the oentro to each end, the slopes being much 
steeper towards the centre of the looh, where tho sections are U-shaped. 
The deepest part is rather to tho east of the oentre, and it is curious to 
noto in close proximity an elevation with only 30 feet on it, surrounded 
on all sides by water exceeding 50 feet in depth. 

The approximate areas botween the contour-linos, and the percentages 
to tho total area of the looh, are as follows : — 


Feet. 

A cron. 

I'er cent. 

0to25 

102 

98-7 

25 „ 50 

85 

32*2 

50 „ 75 

07 

256 

Over 75 

9 

3-5 


265 

1000 


Tcmpcraiure Observations.— A series of temperatures at the deepest 
part of the looh showed a rango 4 n, 8 Fahr. from top to bottom. The 
greater part of this was in tho upper 10 feet, the difference between 10 
and 00 foet being only as shown in the following table : — 

Surface 49°*9 Fahr. 

10 foet 4G°*l „ 

20 45°’8 „ 

60 45°*1 ,, 

Near shore the surface temperature .was as high as 53°*4, the air 
temperature being 62 a0 2 

The East Loch . — This is about half a mile distant from tho west 
loch, and nearly 10 feet lower, about 1140 feet above the sea. It is 
miles long, a quarter of a mile in greatest breadth, and averages just 
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under ono-fiftli of a mile in breadth. .The maximum depth is 69 feet, 
and the mean depth 31 feet It has an area of about 146 aoroB, or nearly 
u quarter of a square mile, and drains an area extending to about 9J 
square miles, inoluding that draining into the west loch. Tho volume 
of water is 191 millions of cubio feet, or lens than half the volume of the 
west loch. The chief ieeder is the stream from the west loch. There 
enters ulso at the upper end a branch of the Allt na Magha, the stream 
whioh bos laid down the delta now separating the two loohs. About the 
middle of the east shore enters the small stream coming from Loch an 
Iubhair. The waters of Loohan na h-Earbu are discharged by the Allt 
Lowrag, about a mile long, into Loch Laggan. 

The oast loch has the same general form us the west loch, long and 
narrow, broader at the upper end and tap* nt*g t*» the outflow. Tho 
deep water is all towards the upper end, the lower half of tho looh 
being very shallow. Tho area enclosed by tin 50- feet contour is about 
half the total length of tho loch, and in this ]>art the sections arc 
somewhat y-shaped. A slight shoaling is observable opposite the* 
cntiance of the stream near the middle of the eastern shore, where, in 
the centre, the deepest sounding was 52 feet, with depths of 60 feet and 
over both to the north-east and south-wost. 

Temperature Observations . — Serial temi>orfttures in the deepest part 
indicated practically the same range (6 ) as in the west looh, and the 
distribution of temperature was exactly similar, but all parts of the 
loch were about 1 P higher : — 

Surface 51 o, 0 Fulir. 

10 feet n°*5 ,, 

20 „ ,t 

50 *16 o, 0 „ 

The air temperaturo was 55 ’2. 

Loch Lagyan (roe Plate 111.). — Loch Laggan is situated in the 
southern portion of lnverness-bhiro, liotween the Highland and West 
Highland railways, being about equally distant from the nearest points 
<>f each. l)alwhinnie, on the Highland railway, is about 6£ miles from 
the uppor end of tho loch ; Tullouh, on the West Highland railway, is 
about 6 miles from the lower end. The coach road from Kingussie to 
Tulloch passes along tho northern shore. The loch runs nearly north- 
east and south-west, and occupies a valley lying between the very high 
mountains of Badenoch on the south-east and an equally high and more 
extensive mo untain mass of the district of Loch&ber on the west. The 
loch is of the usual elongate narrow form of Scottish loohs, narrowest 
in the central parts, and somewhat expanded towards each end, where 
deeper water occurs. The outline is very irregular, and the bottom, as 
Bhown by the contours, correspondingly irregular. A number of larger 
and smaller islands are found in the narrower parts of the loch. The 
Ho. YI. — December, 1906.] 2 s 
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length is a little ovui 7 milow, the greatest breadth two-thirds of a mile, 
the mean breadth noarly half a mile, the superficial area about 1900 
acres, or nearly 3 square miles. The maximum depth is 174 feet, the 
mean depth 68 feet, and the volumo of water about 5600 millions of 
cubic feet. The loch waB surveyed on June 2 and 3, 1902, when the 
elevation of the lake-surface above the sea was found by levelling from 
bench-marks to be 818*6 feet ; the officers of the Ordnance Survey found 
the elevation to be 818*9 feet above sea-level on October 19, 1867. The 



FICl 4 .— LOCH LAUGAN 
(I'hutoyiaph by Htt John Mm ray ) 


shoros are wooded noarly throughout, and the scenery wild and pic- 
turesque (see Fig. 4), the mountains rising abruptly on the north side 
into a series of peaks, culminating in Creag Meaghaidh, 3700 feet high. 
On the south-east the high mountains are more distant, Beinn a’ Chlachair, 
ovor 3500 feet, being 4 miles from the lower end of the loch. Close to 
the looh on this side, two hills, rather more than 2000 feet in height, 
sepai ate it fiom the valley in which lies Loohan na h-Earba. Loch 
Luggan drains directly an area of 34 square miles, but since it receives 
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the overflow from Look Pattaok and Lochan na h-Earba, its total drainage 
area is nearly 62 square miles. The prinoipal stream entering the looh 
is the river Pattaok, which drains Looh Pattaok and a number of smaller 
loohs. The Allt Lowrag brings the overflow of Loohan na h-Earba. 
Near Abcrarder, in the middle of the north shore, two large burns enter, 
and there are many smaller streams on this side. The river Spean 
issues from the looh, and flows into the Lochy oloae to Looh Loohy. 

Contours are drawn for every 25 feet of depth. The bottom is so 
irregular that only the 25-feet and the 50-feet contours are continuous, 
and follow approximately the outline of the shore. All the others arc 
much broken up. The 75-feet contour is broken into four distinot 
portions; the largost of these approaches ih« wosi end of the looh, and 
is 2-L miles in length. Two lesser areas, each about two-thirds of a mile 
in length, occur close togethor in the narrow middle part of the looh. 
The 75-foot area towards the upper end of the looh is nearly miles in 
length. The shallowings between these various basins axe all opposito 
the mouths of streams, but in one instance the stream is too small to 
account for the shallowing, and other larger streams appear to have had 
no effect on the contourB. The largest 76-feot basin includes two areas 
of over 1»>0 feet, a very limited one in the narrow part of the loch, with 
a maximum depth of 105 feet, and another, l£ miles in length, near the 
west end. This 100-feet area is at the broadest and doepest part of the 
lake, and includes an area, two-thirds of a mile in length, of over 150 
feet, in which two soundings of 174 feet and 170 feet respectively wore 
taken, with a shallowing of 155 feet between them. The two small 
75-feet areaB near the middle of the lake include depths of 112 and 114 
feet respectively. The easternmost 75-feet area includes two very small 
basins of over 125 feet, with maxima of 133 and 141 feet. Many lesser 
ir Regularities occur. For about half u mile from the inflow of the 
river Pattack the looh is very shallow, and the bottom and shores 
are sandy. 

The approximate areas between the contour-lines at intervals of 
50 feet, with the percentages to the total area of the looh, are given 
in the following table 


Feet. 



Acre*. 

Per cent. 

Oto 50 

... 

... 

765 

40-3 

50 „ 100 

... 

... 

... 686 

361 

100 „ 150 

... 

... 

... 396 

20-8 

Over 150 

... 

... 

53 

2*8 





. ■ — 




1900 

1000 


Temperature Observations .— Tho following Berios of temperatures, 
taken towards the east end of tho loch at noon on Juno 3, 1902, 
indicates a range of only 1°*2 Fahr., the greater part of the variation 
occurring in the upper 10 feet of water : — 


2 s 2 
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... 47°0 Fahr. 

5 feet ... 
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... 

... 46°-6 „ 

10 „ .. 






... 46°*2 „ 

20 „ .. 






... 46 o, 0 „ 

00 






... 45°-9 „ 

50 „ ... 



... 



... 45°-9 „ 

70 



... 

... 


... 45°8 „ 

100 „ ... 



... 

Mi 

... 

... 45 0, 8 „ 


Loch Oaaian (see Plate IV.). — Looli Ossian (or Ouohan) is a narrow 
look in a valley running nearly nortli-east and south-west to the north 
of llannoch moor (see Fig. 5). It lies at a considerable elevation, about 
a mile north-east of the summit of the West Highland railway, at 
Corrour station, from which the looh oan be seen. The mountains rise 
to over 3000 feet both on the north-west and south-east. The former 
solitude is now relieved, since the mansion of Sir John Stirling Maxwell, 
Bart., has been built on the shore of the looh. 

In form Loch Ossian is narrow, with its long axis slightly curved, 
und of nearly uniform breadth throughout. It is 3 i miles long, nearly 
half a mile in greatest breadth, and has a mean breadth of about ono- 
third of a mile. The greatest depth is 132 feet, and the mean depth 
43 feet It has a superficial area of just about a square mile, and a 
volume of 1224 millions of cubic feet. It drains an area of nearly 
10J square miles, receiving only mountain torrents from the surround- 
ing hills, and flows out by the river Ossian into Loch Ghuilbinn, 2* miles 
to the north. The loch was surveyed on May 14, 15, and 16, 1902, 
when the height of the water above sea-level was found to be 1268*7 
feet ; this is nearly identical with the level determined by the Ordnanoo 
Survoy offioers on May 27, 1870, viz. 1268*6 feet. 

The bottom of Loch Ossian is very uneven, the transverse, as well 
us longitudinal, sections being undulate. Only the 25-feet contour 
follows the line of the Bhore. The 50-feet contour encloses an area 
2 miles in length. The south-western portion of this for three-quarters 
of a mile is exceedingly narrow. Near the middle of the loch it 
broadens to a quarter of a mile, and continues broad to near the outflow. 
The area over 75 feet in depth is fully a mile in length, that over 
100 feot half a mile, and that over 125 feet a quarter of a mile in 
length. One mile from the upper end there is in the centre of the looh 
a shoal, over which the depth is only 1 1 feet. The approximate areaB 
between the oontour-lines, and the percentages to the total area of the 
loch, uro as follows : — 


Feet. 


Acres. 

Per cent. 

0 to 25 

. 

214 

32*6 

25 „ 50 

. 

284 

85*6 

50 „ 75 

. 

104 

15*8 

75 „ 100 

. 

72 

10-9 

Over 100 



38 

51 



657 

100*0 
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It will be observed that the area o£ the lake-floor covered by water 
lx twoen 25 and 50 feet in depth is larger than the shore-zone covered 
1 »y less than 25 feet of water. 



HU 6 LOCll Ohbl AN 
( Photograph by S tt lohn 1/ in ly j 


Temperature, Ob*ervation*. — The following temperatures taken at 
1 p m. on May 16, 1902, shows a range of less than 1° Fahr. — 

Surface .. ••• ... 44° 8 Fahr. 

10 feet ... • • ••• ••• 44° 1 

25 i, . • ••• ••• ••• 48° 7 » 

50 ••• 4F 8 „ 

100 .. .. 43°*4 „ 

Loch Ghuflbinn (see Flate V.). — Loch Ghuilbinn (or Gnlbin) is a small 
and relatively broad loch, lying in the midst of the high mountainous 
region between Lochs Eridht, Treig, and Laggan. The long axis mns 
nearly north and south. The surrounding hills rise on all sides into 
peaks of well over 3000 feet The loch is fully three-quarters of a mile 
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long, and nearly half a mile in greatest breadth, with a mean breadth 
of a little over a quarter of a mile. The greatest depth is 49 feet, and 
the mean depth over 13 feet. The superficial area is about 146 acres, 
or nearly a quarter of a square mile, and the volume 85 million cubic 
feet. It receives the drainage of a basin extending to 29 square miles, 
including Looh Ossian. It is fed ohiefly by the river Ossian, which, 
besides bringing the overflow of Looh Ossian, receives the drainage of 
considerable glens both to the east and west. Its outflow is by the river 
Ghuilbinn, which flows due north about 5 miles and enters the river 
Spoan just below Loch Laggan. The level of the looh is estimated 
from spot-levels on the shore to be 1160 feet above the sea. 

Loch Ghuilbinn is a simple basin. The sides slope very gently down 
to 20 feet, nearly 86 por cent, of the whole area of the loch being less 
than 20 feet in depth. From 20 to 40 feet the slope of the sides is 
much stoeper. A very small area exceeds 40 feet in depth, only about 
3J per cent, of the whole. The surface temperature on May 17, 1902, 
variod from 45°*0 to 45°*8 Fahr. 

Loch Treig (see Plate VI.). — Loch Treig occupies a deep narrow 
valley among very high mountains in the region of Lochabar (soo 
Fig. 6). The valley trends nearly due north and south. The West 
Highland railway runs along the east side, and Tulloch station, whence 
the ooacli road goes off towards Kingussie, is only 2 miles from the 
north or lower end of the looh. There is no road on either side of the 
loch, nor is there to the south any public road nearer than Kingshouso, 
at tho head of Glencoe, Bannoch station being about equally distant. 
The old road from Struan to the old Corrour Lodge came to the hoad 
of the looh, but is now disused and in bad condition. A cart-road 
approaches the north end of the loch. The sides of the looh are quite 
uninhabited, but at or near either end are a few keepers' houses and 
farms. Tho mountains rise very steeply on either side, those on the 
west l>eing higher, rising in a series of peaks, the highest of which 
( Stob Ohoire an Easain Mhoir) roaches a height of 3C38 feet ; on the 
east, the highest peak is Cnoc Dearg, 3433 feet high. 

The length is a little over 5 miles, the greatest breadth three- 
quarters of a mile, mean breadth just under half a mile. The maximum 
depth is 436 feet, the mean depth 207 foot. The area of the loch is 
noarly 2\ square miles, and it drains an area of about 42 square miles. 
Threo streams, considerable only during floods, enter the upper end 
of the loch ; the Bides are unbroken by any ‘large stream, but are soored 
by the torrents which cut through the glacial debris , whioh here, as 
at Loch Lochy, extends far up the hillsides. The overflow is carried 
by the short river Treig into the river Spean at Tullooh. On May 29, 
1902, when the survey was finished, Looh Treig was 787*0 feet above 
sea-level ; the level was high in consequenoe of recent rains. On 
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July 13, 1868, the Ordnauce Survoy found the height above the sea to 
l io 783*0 feet. In volumo Ixxih Treifc comes third among the looks of 
the Loohy basin, containing 19,907 millions of oubie feet. This is more 
than twice the volumo of Looh Laggan, rather more than half that of 
Looh Arkaig, and ono-third that of Loch Loohy. 

In form Loch Troig in a narrow triangle, broadest, towards the south 
end, and tapering all the way to the outflow. Half a mile fiom the north 
ond a rooky promontory, the Rudha (Wnn Ard Thonnaich, constricts 
the loch, but there is no shallowing in the narrows, where the depth is 



Fie. 0. -LOCH TRK10. 
{Photograph, by In' T. jV Johnston. ) 


well over 200 feet. The baBin is quite simple, all the contours approxi- 
mately following the shore-line. The steep slope of the hills is con- 
tinued under water, and there is in most parts but little beach. The 
axis of the looh is slightly curved, and the line of greatest depth is 
nearer the west shore. The area over 400 feet deep is very narrow, 
about 2 miles in length, and at both ends oomes very close to the west 
side, the steepest slopes in the loch being at these points. The cross- 
sections in the middle parts of the loch, as at C-D on the map, only 
show slightly the U-shape whioh distinguishes glacier-hollowed loohs. 
The valley is so narrow, relatively to the depth of the looh, that the 
steep slopes reach far towards the middle, and leave but little compara- 
tively level bottom. Towards the south end, where the looh is broader, 
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and the depth less (from 200 to a little over 300 foot), there is a greater 
extent of nearly flat bottom, and the |J-BQction is more clearly marked. 
The approximate areas between the consecutive contours at intervals of 
1 00 feet, and the percentages to the total area of the loch, are given 
in the following table : — 


Foot. 



Acres. 

Percent 

0 to 100 

... 


415 

270 

J00 „ 200 

... 


294 

191 

200 „ 300 

... 

... 

... 440 

... 28*6 

300 „ 400 


... 

25G 

16 6 

Over 400 

... 

... 

135 

8*7 


1540 100 0 

Tho striking characteristic brought out by this table is the large 
aroa of tho lake-floor covered by water between 200 and 300 feet in 
depth —an area greater than in either of the two shallower zones. 

Tcmjxraturc Observations . — At tho early season when Loch Treig was 
surveyed, the. surface was very little warmer than the bottom, tho 
whole difference l»otween tho surface and 300 feet, on May 29 when the 
last senes was taken, being only 1°*7 Fahr. Four days oarlior, May 24, 
Iho difference was only 0 o, 7. In tho interval the surfaoe had risen 
in temperature 1°*6, while at 300 feet tho rise was only 0°*6. Tho three 
serials are contrasted in the table appended : — 


flurfaoo ... 
ft f«*'t 


10 

20 

30 





40 

50 „ 


100 „ 
lft(» . 

200 .. 

250 

300 „ . 


May 24, 

May 27, 

ll. 30 a.m 

9 am. 

“ Fahr. 

• Fahr. 

41*2 

41*6 

41*2 

— 

41*0 

41*2 

41*0 

41*7 

41 0 

— 

— 

414 

410 

— 

40 9 

— 

40*8 

— 

40*8 

— 

40 6 

— 

40 5 

— 


May 29. 

° Fahr. 
42 8 


42 0 
41 8 

41*2 

41*1 


An Dubh Lorhan (see Hate VII.). —A very small loch situated about 
halfway between Loch Troig and the river Spean and a little to the 
west of tho river Treig. It lies at an elevation of 785 to 790 feet 
above the soa, at the west side of an extensive deposit of gravel and 
sand, hills of moderate height rising on the west shore (see Fig. 7). 
It is of somewhat oblong form, diversified by many little bays, 
and iB shallow and weedy towards the south end. It is nearly a 
quarter of a mile long, and covers an area of about 8J- acres. The 
greatest depth iB 40 feet, and the mean depth 15£ feet. The volume 
of wateT amounts to 0 millions of cubic feet. It has a drainage aTea of 
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alxmt one-sixth of a square mile, receiving only local superficial water. 
It drains by a small stream northward into the river Spean. 

The basin of the loch is quite simple, the deepest part being muoh 
nearer the north end, and the longitudinal slope is aooordmgly quicker 
at the noith end and very gradual towards the south. The temperature 



FIG 7 -AN DOBII IOCHAN 
(Photograph by Colonel MamwaHny ) 


of the water on Octobor 18, 1S04, was 46°-0 Fahr. at the surface, the same 
at a depth of 20 feet, and only a trifling fraction less at the bottom, 45°*8. 

Lochan Liinn da-Bhra (see Plato VIII ). — A very picturesque looh, 
almost halfway between Fort William and Ballaohnlish. It is about 
o miles south of Fort William, and is reached by a very rough road, 
one of General Wade’s military roads It is a narrow loch, with its 
axis Tunning north-east and south-west. The surrounding hills are of 
moderate height (1500 to 2000 feet) and grassy, except on the east, 
where Mullach nan Goirean rises steeply to 3000 feet. Patches of fir 
wood towards the lower ond of the looh enhance the beauty of the 
soene. 

The looh is nearly a mile long and relatively very narrow, the 
greatest breadth being only about one-sixth of a mile, and the mean 
breadth one-eighth of a mile. The maximum depth is 25 feet, and the 
mean depth 84 feet. The surface has an area of about 66 acres. The 
volume of water is 23 millions of oubio feet. It receives the drainage 
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from an area of over a square mile, by small burns only, and flows out 
by the Water of Kiachnish into Looh Linnhe. 

At the date when surveyed (May 9, 1903) the height above sea- 
level was 510*1 feet, exactly one foot lower than the elevation deter- 
mined by the Ordnance Survey officers in May, 1867. 

The basin of Lochan Limn d&-Bhr& is broken by islands, about a 
quartor of a mile from each end, and nearly in the middle of the looh. 
The island towards the upper end is on a bar, the greatest depth to the 
north-west and south-east of it being respectively 9 and 8 feet. This 
bar outs off a separate small basin, with a maximum depth of 21 feet. 
The greatest, depth of the looh, 25 feet, was found not far to the north- 
east of this island. North-east from the lower island it is everywhere 
shallow, nowhere exceeding 7 feet. 

The shores of Lochan Limn d&-Bhr& are oompoBed ohiefly of gravel 
with boulders, whioh form many heather-oovered mounds. Book is 
exposed in many small Bpots. The stream flows out through a flattish 
tract, covered with moraine mounds, about half a mile long, and rock 
was seen in the channel at a distance of about 100 feet from the 
looh. The promontory below Lundavra farm has been laid down by 
the stream. 

We were told by tho local inhabitants that the looh will sometimes 
froeze all over in a single night, and that small dark trout are abundant 
in it. There are also some pink-coloured trout, and others silvery like 
salmon. 

The temperature was 48°*0 Fahr. throughout. 

Loch nan Gahhar (soo Tlate VIII.). — Looh nan Gabhar (or Gour) is 
a little weedy hollow lying closo to tho sea-shore, and very little abovo 
soa-level, on the west side of Loch Linnho, nearly opposito Ballachulish. 
It runs nearly eaBt and west, and oocupies the southern portion of a 
large oval alluvial flat, in tho midst of which rises an abrupt boss of 
rook, the T6rr an Duin, apparently some 70 or 80 feet in height. This 
alluvial flat is surrounded by steep rocky hills, which form tho southern 
shore of the loch. 

Tho loch is of very irregular form, and interrupted by narrows, 
bays, and promontories. It is fully half a mile long, one-sixth of a mile 
in greatest broadth, and ono-eighth of a mile in mean breadth. The 
maximum depth is 5 feet, and tho mean depth feet. The area of the 
water-surface is only about 45 acres, and it reoeives the drainage of 
13 square miles of country. The height abpve sea-level, on the date 
when tho purvey was made (May 12, 1903), was 7*35 feet, as compared 
with 7*5 feot observed by the officers of the Ordnance Survey on 
July 19, 1867. 

Loch nan Gabhar reoeives by the river Gour the drainage of a 
considerable mountainous stretoh of oountry, bordering Glen Gour, 
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which extends 5 mileB I west from the loch, among peaks rising to 
nearly 2600 feet. Two branch glens extend several miles to the 
north, and one of these brings tho overflow of a small looh, Loohan 
na Beinne Baine, which was not surveyed. As a consequence of the 
extensive drainage area, the loch is subject to great alterations of level. 
The river has laid down long spits of mmd, and threatens to silt up 
the loch altogether. A very short stream conveys tho overflow to tho 
sea ; there is a Ikws of rock on the north Bide where it leaves the loch. 
In volume Looh nan Gabhar is the last in the basin, containing only 
5 millions of cubic feet, or one million less than tho volume of an Dubh 
Loohan. 

The temperature of the water on May 1 2, I 903, was 61 ,# 6 Fahr. at 
the surface and at the depth of 5 feet. 

The particulars regarding the loohs dealt with in this paper are 
collected together in the table on tho following page for convenience of 
reference and comparison. 

From this table it will bo seen that in tho twelve lorhs under con- 
sideration, whioli cover an area of al>out 20 square miles, noarly 2000 
soundings were taken, or an average of 214 soundings per loch, and an 
avorago of 120 soundings per square mile of surface. The aggregate 
volume of water contained in tho lochs is estimated at 85,855 millions 
of cubic feet, or more than one-half of a cubic mile, and tho area draining 
into them is over 270 square miles, or nearly fourtoon times tho area of 
tho lochs. 

The Rrd Lochan at Tvllorh . — Tho Red Lochan. called in Gaelic hj 
a name which signifies “ brown eye,” is a very small pond lying in an 
extensive morainic terrace at Fersit, noar the north end of Loch Troig. 
It is only about 30 yards in its longest diameter, and 5 feet deep in 
tho centre, is fed only by rains, and has no outflow except by percolation 
through tho gravel, yet its surface is maintained almost constantly at 
the same level. The water is always turbid, and varies in colour from 
dull green to brown or red. 

It was first examined by Sir John Murray in May, 1902. Tho water 
was then brown; the collection taken with the coarse net very pale 
yellow, that taken with the fine net a decided red. At that time there 
were only two very abundant organisms — the larva of an insect, 
Core thr a, known as the “ phantom larva/’ and a reddish-coloured rotifer, 
Anursea valga. There were many other rotifera, ontomostraoa, and 
other organisms common in ponds, hut none of these were abundant 
enough to ho held responsible for the oolour of the water. The 
collection made with the fine net was examined by Dr. T. N. Johnston 
and James Murray. On adding a little formalin, which killed the animals, 
a blood-red sediment was deposited, which was found to consist chiefly 
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of A. valga and myriads of its red eggs. At that time this species 
seemed to be mainly the cause of the red colour. 

Examined at different seasons, the oolour was found to vary. In 
October, 1903, it was very red ; in May, 1904, dull brown; in January, 
1905, green. On all these occasions the phantom larva was about equally 
abundant, and none was seen in a more advanced stage of development. 
The changes of colour are doubtless correlated with the predominance 
of one or another organism. The A. vahja is not always led ; in May, 
1903, it was dull grey in colour. When alga; are swarming, the colour 
will incline to gieeu. The colour may be affected by tho development 
of cortain entomostracu — Diaptomus gracilis, lor instanoc, was very 
abundant, but quite colourless, in May. 1903. Later in tho year it 
becomes brown or red. 

There are other ponds in close proximity to the Bed Loclian, but 
none of these shares the turbidity and reddish-brown oolour. Tho 
peculiarity is prol>ably due to its being more closely shut in. The 
surrounding rim of gravel is 14 feet above tho pond at its lowest part. 
There is, besides, a fringe of birch trees. The watei is stagnant, which 
favours the growth of cortain organisms, particularly Anuraa valga. 
The blood-red larva of Chironomus , though abundant, could have no part 
in causing the red colour, as it was not in the open water, but among 
the weeds and mud. 

Mr. Robertson, tho keeper at Fersit, to whom we are indebted for 
Beveral collections and much information about the looh, states that it 
iB later in freezing than tho other ponds in the region. The more 
active decomposition in the stagnant water would account for this. 

The temperature of the water in May is about 45°*0 Fahr. It is 
said that wildfowl never settle on this pond, and that the oommon frog 
oannot live in it. 

The following legend was related to Sir John Murray concerning this 
Red loch ; — 

“ Many centuries ago there lived in these parts a noted hunter named 
Donnuil. In return for some services rendered to the witch of Ben-a- 
Vreich, she offered to deprive the deer either of the sense of eight or of 
smell, so far as he was personally concerned. He ohose to have the deer 
deprived of the sense of Bmell, * for,’ said he, 1 1 can easily oheat their eye.’ 
The jwitch, however, told him that in the stomaoh of the last stag he 
would kill there would be found a ball of worsted thread. As time 
passed Donnuil became ill, and, while weak in bed, his daughter told 
him a fine stag was caught by the horns in some bushes near the house. 
He asked for his oross-bow, and, although in bed, he shot the stag 
through hie bedroom window. Later on his daughter brought him a 
ball of wonted which had been found in the stomach of the stag. He 
knew his end was near; indeed, he died the same evening. On the 
following morning the Bed Lochan had appeared at the place where the 
stag was killed.' 1 
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This story was evidently invented to explain the origin of the Red 
look, and is of the sarno order as thoBo stories invented to explain why 
the tox has a bushy tail, and why the serpent crawls on his belly. 


NOTES ON THE BIOLOGY OF THE LOCHS IN THE 
LOCHY DISTRICT. 

By JAMES MURRAY. 

TnKitti is little peculiarity in the biology of the large lakes in the basin, except in 
that of Loch Lochy. They contnin the ordinary fauna of great lakes of low tern- 
jicraturc. Most of them were surveyed so early in the season that the water waB 
little above the minimum winter temperature, and the summer Crustacea (. Holopt - 
dium , Lcptodora , etc.) had not arrived. The smaller lochs were warmer, and Bomc 
of those Crustacea were present. 

Loch Arkaig. — The plaukton is almost exactly that typical of large lakes, with 
hardly any local peculiarity. The larva of Lcptodora , which wo have rarely found, 
was present. A few examples of the somewhat rare Latona set if era were found. 
A few spocios of plankton-desmids, chiefly of tho genus Staurastrum, occurred, but 
they were Iobb conspicuous than in the lochs farther west. 

Loch Lochy. — Though the situation of Loch Lochy is so similar to that of Loch 
Nosb, and though tho depth in the two lochs is comparable, the plankton of Loch 
Lochy oilers a remarkable contrast to that of Loch Ness. In two different years 
when the lochs were examined, the plankton in Loch Lochy was found to be much 
richer. The quantity was many times greater, the species more numerous, but the 
special feature was the quantity and variety of the phytoplankton. This will be 
trealod in detail later by Prof. Bachnmnn. Diatoms were very abundant. Tabel- 
lariafenestrata , var. usterionclhides , was of more luxuriant growth than had been 
observed olsewliero, tho colonies often making more than two complete turns of the 
spiral. The raro crustacean Ophryoxus gracilis (discovered in Britain in Loch Ness 
by Mr. D. «1. Scourfield) was present. The hcliozoon Clathru/ina, of frequent 
occurrence in our larger lakes, but usually as skeletons merely, was lioe abundant 
and alive, the majority of the examples having the pseudopodia fully extended. 

JjOihan na h-Earba. — The fauna calls for little comment. Latona set if era was 
found in the west loch. Of the summer crustaeea, Uolopcdium wus in both lochs, 
Lvptodora only in the east loch, and Diapha nosoma brachyurum only in the west 
loch. DeBinids were conspicuous in both lochs, and included Bomc species which 
we huve not often found. 

Loch Laggan. — The plaukton is quite ordinary, except that it is the only loch 
of the basin whore we observed two species of Diaptomus. One was the common 
1). gracilis , the other difficult to determine, owing to the lack of fully matured 
examples, but almost certainly D. laticeps. 

Loch Ossian and Loch Qhuilbinn. — The fauna of these lochs is in no way 
}>eculiar. DesmidB were scarce in Loch OsBian, and abundant in Loch Qhuilbinn, 
where, among others, Staurastrum ophiura occurred. 

Loch Treig . — Bosmina obtusirostris had a very long spine, approaching the 
variety longispina , os found in Loch Morar. This is the only large lake where wo 
lound the rotifer TW arthra longiseta. Skeletons of Clathrultna were abundant. 
The phytoplankton was fairly rich in species, and about a dozen DesmidB were 
noted. 
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An DM Lochan. — This was examined very late in the muiHnn. The chier 
peculiarity noted was the red colour of the' Diapiomu a, a feature found in move 
marked degree in Loohan Limn dk-BhrA DeBmids were abundant, and the two fine 
Hpecies, Sta uraatrum brazilierm and 8 l longispinum occurnd. 

Lochan lMnn dcL-Bhrh. — The THaptomun in thin loch was so deep red that when 
the nets were taken out after towing, they seemed to contain blood. 

Loch nan Gabhar.—Frum its shallow weedy character an abundant fauna would 
be expected here, yet we found the collections exceptionally poor. 


(JoKHKCTiON. —Kin<j Kid tr l)uch\ 

In out paper on the “ Luchb of the Tay Basin," Pail 111., which apj>oured in the 
Journal for January, 1904 (vol. 98, p. 40), the following neutenoe occurs : “ Tho kin” 
eider is said to have bred in the White Loch ior Home yeaiH, and to have successfully 
reared its young." This is evidently an error, and 1 an. son y the sentence should have 
escaped my notice in reading the proof of the paper. The statement was entered in 
the note-book of one of the assistants of the Survey on tho authority of one of tho 
neighbouring proprietors of the district, familiar with tho ornithology of the White 
loch. 1 am not able to state what bird was taken for tbe king eider. — J ohn 
Murray. 


THE VOLCANO OF SHEBOE, JAVA. 

By I. A. QTIGAND, B.A., F.O.S. 

The Smeroe, the highest peak and most persistently active volcano in 
Java, is situated in a wild and uninhabited district of East Java, and 
ita cone has raised itself on tho southern odge of an elevated and exten- 
sive system of ancient craters. As viewed from a distance, it appears as 
a lofty grey cone, upraised above the surrounding mountains, and from 
time to time— at intervals of from one minute to half an hour — a steam- 
cloud of globular structure is discharged from the ciater, which, 
gradually detaching itself from the mountain, is borne away towards 
the leeward horizon. The form of these outbursts is variable ; some- 
times all the materials blown out by the steam fall in the vicinity of 
the orater, sometimes blocks of all sizes are scattered over the mountain. 
Thore are also times when the volcauo is in a state of violent activity, 
e.g. in tho year 1885 there was a great eruption. 

The ascent of the mountain can either be made from Malang, to tho 
north-west, or from one of the resorts situated on the Tengger mountain 
— above Passoeroean, to the south. In the latter case, a descent to the 
plains is not neoessary, but the route keeps on a high level across the 
system of ancient craters. 

I will not dwell on the Tengger and the well-known “ sand sea,” 
enclosed by the ring of hills forming its crater, and enclosing the volcano 
of the Brorao with the extinot volcanoes of the Widodaron and Battaq, 



616 


THE VOLCANO OF SMEROE, JAVA. 


but, since these lie on the route to the Smeroe, a short description may 
not be out of place. 

The Tengger mountain is an anoient voloano of prodigious size, 
which must have formerly reached a height of, perhaps, 15,000 feet. 
To-day the summit consists of a vast crater-ring whose maximum 
diameter has a length of about 4 miles, the crowning peak of the en- 
circling hills — the Penandjahan —rising to an altitude of 9036 feet. The 
interior of this groat ring consists of a vast plain of sand and voloanio 
dust, with somo blocks whioh have been discharged at the times when 
tho Bromo lias boon more than usually active.* 

In the midst of this great ring, and slightly to the east, is situated 


BEFORE ERUPTION or 1885 AFTER ERUPTION or 1885 



FIG. I THE SUMMIT of SMEROE 

Hu iiinluur* ur* «ml* (ipproj-otuatt 

the perfectly formed tuff-cono of tho Battaq, whioh is now extinct, and 
risoB to nearly 1000 feet abovo the level of the Band-soa. To the south 
of tho Battaq, and continuous with the great crater-ring of the Tongger, 
is situated the extinot volcano and craters of the Widodaren (t.e. 
Phantom), whioh include the craters called the Segara Kedi Kidoel 
{ South soa), and the Segara Kedi Lor (North sea). The former, whioh 
is to the south-west, has an elongated shape, and is situated at a high 
altitude. The highest point of the crater ring — the Bummit of the 

* It has been suggested by Dr. Verbeek that the anoient Tengger voloano had 
originally two prinoipal centres of eruption, about 2 miles apart, in 1 Geologisohe 
Besohrijving van Java on Madoera* (* Verbeek eu Fennema '), vol. i. § 2, IL 






817 


the volcano of smebob, java 

Widodaren— attains an altitude not much below that at the Penandjahaa, 
the oulminating point of the whole Tengger. The Began Kedi Lor Is 
situated on the north-east of the Widodarea, sad is a large dreolar 
orator, similar in form to that of the Bromo, the bottom at the 

level of the sand-sea, and the sides only rising about 600 feet The 
bottom is comparatively level, and consists of dark sand with looae 
blocks of lava. Adjoining this on the north-east and overlapping it 
is situated the active orator of the Bromo. 

The Drome.— This voloaao is oomposed of a low tuff cone, pro. 
portionately, of very great diameter, the tides only rising a few hundred 



f iq. 2. — distant vibw of tbs bmbbob non thb fuabnabai (9006 ran), 

WITS THB “BAND 8BA,” OOHTAXHINQ THB BATTAQ AHD BBOMO, ZHXBDIATBLT 
IN FBONT, WHILE THB HOUNTAIN BBTWBBH THB LATTBB AHD THB BMBBOB ZB 

thb ajbk ajbx. 

feet above the anrfaoe of the sand-sea, while the bottom of the enter is 
slightly below the level of the sand-sea. The cone is oomposed of fine 
voloanio sand and solidified mud with blocks of lava. The voloano is 
usually only in a state of solfatarous activity, but there are also times 
when the activity is of a more violent nature, and immense volumes of 
steam rise up, carrying lapilli and the blocks which can be observed 
strewn on the oone and even on the sand-sea itself. On the bottom of 
the crater and around the lower part of the sides there are a number of 
fissures and holes, from which steam escapes in the form of jets with a 
hissing sound. These are continuous and not spasmodic, as is the oase 
with the steam issuing from volcanic vents of greater activity; The 
No. VL — Dacmna, 1906 .] 2 t 
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fissures and holes, and indeed a considerable part of the bottom of the 
orater, are ooated with sulphur, whioh is preoi pita ted, doubtless, by the 
ohemioal action of the gases, sulphur dioxide and sulphuretted hydrogen, 
which issue from the vents, thus — 

2H a S + S0 2 = 2HaO +88 * 

At times the fumes of sulphur dioxide are suffooating at the edge of 
the crater. The bottom of the crater and sides are ooated also with 
other precipitations or sublimations of white and pale yellow oolours, 
much of whioh is piobably due to chlorides and sulphates of iron. 
Numerous blooks that lie scattered about the cone and sides of the crater 
are thus ooated. At the bottom of the orator a system of oraoks may be 
observed through the deposits, resembling gigantio mud-cracks. 

The normal activity of the Bromo is not of a very imposing nature ; 
a number of fumeroles, or small steam-jets, which are more numerous at 
the lower part of the sides of the orater than at the bottom, issuing from 
flssuies arid holes whioh are ooated with sulphur, together with the 
presence of other deposits abundant at the bottom and sides of the orater, 
constitute the usual phenomena of aotivity of this voloano. Were it 
not for the occasional eruptions referred to above, this volcano could 
only be denoted a solfatara. If, however, we visit the volcano at night- 
time, a muoh more imposing spectacle is witnessed, and the dose 
proximity oi molten lava is revealed by the ruddy glow ooming through 
the various fissures and holes from the molten lava beneath. The lava 
of the Bromo is a dark pyroxene andesite on the verge of the basalts. 
Dr. Verbeek considers that it has sufficient olivine to rank among the 
basalts. 

To the north-west of the Bromo, and, at the base, overlapped by its 
nower materials, is situated the Battaq, the only one of the series of 
newer voloanoes whioh have risen up within the great ancient orater of 
the Tongger — the sand-sea, which remains to be observed. 

This is a perfectly formed tuff oone, rising about 900 to 1000 feet 
above the sand-sea, with steep sides, and the beautifully curved outlines 
typioal of such cones. It is almost wholly composed of tuff, but on the 
east side, at a considerable altitude, there has been an ancient flow of 
lava, whioh is exposed in the gullies. This lava is a red-coloured basalt 
with plagioolase crystals, the colour being due to the decomposition of 
its ferruginous ingredients. 

A series of gullies has been oarved out by water all round the oone, 
and these gullies gradually deepen as they approach the base of the 
cono. By the regularity of these gullies, whioh start from the very top 
of the oone and run straight down, the formation of this mountain must 
have been vory rapid. The orater at the top has been, to a large extent, 

* Another reaction — 280, + H,S b 11,804 + 28 — may also lake plaoe, resulting in 
the production of sulphuric aoid (as well as sulphur), whioh, oombimng with the iron, 
etc , contained in the surrounding rods, would form sulphates. 
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obliterated by doep watercourses, which start from tile low orator ting 
on the north-west side, and run towards an outlet on the south-east sHe ; 
but the orater must always have been a shallow one. 

As formerly observed by Jukes, these extinct volcanoes of the Teng- 
gor give a remarkable exhibition of different stages in the sculpture 
of voloanoes. 

On the oooasion that we made the excursion to the Smeroe, having 
left the hotel at 3 a.iu., we reached the edge of the sand-sea at the 
Moenggal pass just at daybreak. Rooking down on the sand-sea, we 
saw that the arena was carpeted with white clouds, A curious pheno- 
menon, not unusual in the early morning. Having descended to the 
sand-sea, we crossed over the plain to a pass on the opposite side of 
the ring. 

From the top of the pass there is a good view of the Smeroe, whioh 
then appeared to be belching forth steam clouds with unusual vehemenoo 
and rapidity. After skirting for a considerable distance the southern 
part of the ring of the Tengger, the track descends through bush and 
long grass, which reaches almost as high as the ponies. The path heTO 
enters a wilder district to a platoau, containing three small lakes at the 
intersection of tho Tengger and Ajek Ajek, formed by the overlapping 
of tho materials accumulated by those two ancient volcanoes. 

A halt is convenient at one of those lakes, which can be reached in 
about throe hours from the southern part of tho Tenggor. Beyond tho 
lake the track again thready through bush and tall grass, concealing 
numerous pitfalls, and then begins to mount along a narrow spur of 
tho Ajok Ajek. The track unnecessarily crosses tho highest point of 
the mountain, and the asoent is long and tedious, through thick grass, 
which almost completely envelops the ponies, and which is interspersed 
with tjemara trees and bush. 

After some while the oulminating point of the Ajek Ajok (9162 feet) 
is reached, but the bush and trees tend to hide a magnificent view. The 
Tengger is situated to the north, while to the south and south-west 
are the mountains belonging to the remnants of a gigantic ancient 
orater ring, situated between the Tengger and Smeroe, of whioh the 
Ajek Ajek itself is the northern portion. The western half only of 
this ring remains, consisting of a semicircular range of mountains, 
stretching from the Ajek Ajek on the north to a mountain called the 
Kepala, situated to the south and in front of the Smeroe. Also there 
are several newer volcanic peaks which have risen up within this 
crater ; the Kepala (9864 feet) has also been a separate centre of later 
eruption, consisting of basaltic rocks; the rocks of the Ajek Ajek 
lielong to the pyroxene andesites. The panorama includes the Kloet and 
Kawe, etc., on the other side of the plain of Malang, on the west ; also, 
on the north-east a distant view of Probolinggo ; while the peak of the 
Smeroe lies behind the Kepala to the south. 


2 T 2 
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The track, if it may be oalled even this, now descends in zigzags 
the preoipitons south side of the Ajek Ajek, which is, of oourse, the 
inner wall of the great crater ring above mentioned. The descent has 
to be made on foot ; here, too, the route is through the long leaf grass, 
interspersed with tjemara trees. 

Ajutting from this side of the Ajek Ajek is a later voloanio cone, 
and the route descends to the pass between this and the Ajek Ajek ; 
then, turning westward, it descends to a portion of the old crater plain 
below, which now presents the appearanoe of a valley, of which the 
northern and western side is bounded by the Ajek Ajek and the ancient 
crater ring, while the newer voloanio peak, referred to above, shuts in 
the valley on the east. Other newer voloanio peaks are situated to the 
south and east, whioh, overlapping, form one massif. 

The route traverses the length of the valley, at the end of whioh a 
small crater lake * is reached. This is surrounded completely by hills, 
but with a large mound on the north side, over which the lake is 
approached^ If an early start is made from the Tengger, the lake oan 
be reached in an hour or two before sunset, and is a convenient place to 
pass the night, there being a suitable plaoe for a camp at the western 
side of the lake. The base of the aotual peak of the Smeroe is about 
five hours distant. 

After an uncomfortable and unrestful night here, whioh was bitterly 
oold — the altitude of the lake being not far short of 8000 feet — we 
started for the Smeroe on the following morning. There was hoar-frost 
on the grass until about 8 a.m. The route, after ascending out of the 
hollow in whioh is situated the lake, follows along a grassy valle}”, and 
at length ascends slantwise the northern slopes of the Eepala to a pass 
in the mountains. The route along the Eepala is through very thiok 
and long jungle grass and a forest of tjemara trees. The track is 
obscure, being frequently not recognizable, and over rough country; 
but the trees were blazed in some places to point out the route. At the 
top one finds one’s self in an open grassy plaoe, whioh gradually slopes 
down to the Smeroe, and there a magnificent view of the Smeroe, whioh 
is quite dose, opens out. Fig. 8 was taken from this point at the time 
when the mountain was blowing. The view is taken from the north 
side of the mountain, being the side on whioh the asoent is made. 
The crater lies at the other side, just below another point on the south 
side, whioh is not quite so high as the Mahameroe, the latter being the 
summit seen in the photograph. From here the route descends to the 
hollow lying between this pass and the Smeroe, and the descent is not 
very long.' At the bottom of the hollow there is a lot of dSbria, deposited 
by the torrents descending from the mountain, and on the north side 
there is a low oliff of old red lava much decomposed. The first half of 
the asoent is op steep slopes through forests of tjemara trees. After 

~ • Named “Kembolo” 
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ascending for about one tour and a half, a place is reached where two 
small idols are situated, which the natives worship, and where, plaoing 
food before them, ostensibly for sacrifice, they elioit favour of the god of 
the volcano, and for the ascent; and some time was spent by them in 
thus invoking the gods in the form of these idols. 

At not a long distance above this joss-place the woods cease, and 
there is no more vegetation on the bare cone. A first look up the grey 
slopes of sand and coarser ejectamenta does not give a correct impression 
of distance to the top. When, however, the comparatively slow progress 
up the mountain is observed, the great height is realised. The pro- 
gress is the more slow on aooonnt of the looseness of the sand, which 
makes one slide back and sink in to a considerable extent at each foot- 
step, and in some plaoee it is very steep and somewhat difficult to gain a 
foothold. The ascent over these loose materials occupies about two and 
a half hours. As the summit is approached the slope gets steeper, the 
sides forming the curves typical of volcanio ejectamenta oones, thus 
beooming more precarious. 

Not far from the summit the route crosses a narrow ridge formed of 
loose fragments in a crumbling oondition, which descends steeply on 
either side-, and then a gentle slope is traversed, and the summit of 
the Mahameroe is reached, the highest point of the Smeroe, which is 
12,044 feet above the sea, and situated on the north of the mountain. 
It is a flat top, oovered with angular blocks and other ejectamenta from 





422 the volcano of smeroe, java. 

the erater. It is separated by a depression from the orator and the 
other point on the south-east which is overlooking the crater. 

Pig. 4 is taken from the Mahameroe, showing the other point. 
Although it looks higher in the photograph, there is a deolination of 
2° from tho former to the latter. On the right-hand side of this is 
situated the orater. Fig. 1 shows the configuration of the summit befoga 
and after the great eruption of 1885, and it seems that before the crater 
•—known as the Djonggring Seloko — was intact, whereas now it is open 
on the south side of the mountain.* 

The point referred to on the side of the orater, which is, of course, 
part of the orater wall, is sometimes known as the Smeroe proper. It 
can be reaohed in half an hour from the Mahameroe, but the ascent is 
attended with some danger on. account of the proximity to the crater ; 
but the whole top of the mountain is subject to missiles from the sudden 
and oaprioious outbursts. ' The guides and ooolies appeared to be very 



FIG. 4. — VIEW FBOM TBS MAHAMEBOE, B HO WING THE SOUTH PEAK (BMEBOE FBOPEU), 
WHICH 0VEBL00K8 THE CBATEB. 

4 

fear-strioken, probably as much from awe of their deity (the volcano) as 
from the danger, being anxious to go down,* and none of them would 

* Also, there was reported to have been a small depression, in the form of a orater, 
on the east of the summit of the Mahameroe before tho eruption of 1885 {vide Fig. 1), 
which was filled up during that eruption ; possibly tho ancient lava-stream on the east 
11 auk of the couo (visible in Fig. 8) may have originated from this crater ; there are also 
vestiges of a former lava-flow near the summit on the B&mc aide. 
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accompany mo to the other point. Being anxious to see the orator and 
get a photograph of it, I rapidly desdended to the hollow und followed 
along the ridge to this point, where the whole of the orator may be 
viewed. 

On the ridge leading to this point there was a large block, fully 
one and a half tons in weight, which was radiating ont a considerable 
amount of heat ; and a small piece split off the side, which 1 wanted as 
a specimen, was still so hot that it oould not be held in the hand. This 
block, therefore, could only have been lately ejected. 



XIO. 6.— THE C BATES. 

The crater is not very deep, and the surface consists of sand with 
blocks of lava, jnst the same as on other parts of the cone. There were 
small quantities of steaming liquid lava and sulphur scattered about 
the sides of the crater, and some oloso to the summit of this point. 
These had been shot oat by the blasts of steam. Fig. 5 is a view of the 
crater from the adjacent point 

Having returned to the Mahameroe we waited to witness an outburst, 
but it was about half an hour before one occurred, and then only a 
small one, the stones ejected by the steam blast falling in or near the 
crater.* . 

• This periodic and rhythmical nature of the eruptions may be explained in the 
following manner. As might be expected, there is probably a oolumn of liquid lava In 
a state of ebullition in the volcanic neok, and the top of the chimney being filled and 
covered with solid materials (blocks, sand, etc.), formed in the first instance by the 
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It was fortunate for us that we did not wait for the next eruption. 
Making a rapid desoent down the side of the oone, sliding over the 
loose sand and stones, half an hour sufficed to reach the verge of 
the woods. 

The idols were reaohed in one hour from the summit, and here the 
natives again prayed and gave thanks for our safe asoent and return. 
On the way down from this place to the foot of the oone there was a 
prolonged roar from the top, and the noise of falling rooks. We were 
in the woods, and oould not, of oourse, see the top of the mountain. On 
reaching the place where the horses were left, the ooolie with them 
said there had been an eruption, rooks falling down the sides of the 
mountain. 

It was a tedious journey returning to the oamp at the lake through 
the long gras*, which got entangled in one’s legs and the stirrups. 
We reaohed the oamp just before sunset, and on the next day returned 
to the Tengger. 

The lava of the Smeroe is a beautiful green rook with well-defined 
plagioolase crystals, the glassy ground-mass giving a vitreous or 
resinous lustre : it is a pyroxene andesite. At the northern foot of the 
oone there is an older lava which has a red oolour, arising from the 
decomposition pf its ferruginous ingredients, also containing plagioolase 
phenoorysts and some pyroxene. 


REVIEWS. 

ASIA. 

Afghanistan. 

1 Afghanistan.* By Angus Hamilton. London : Heinemann. 1906. Map and 
Illustrations. Price 25e. net. 

As an amateur contributor of useful information to the Intelligence Department of 
the War Office, Mr. Angus Hamilton probably stands unrivalled. The results of a 
year’s travel in Central Asia and a year's study of the literature hearing on the subject 
of Afghanistan are combined in this one volume, and if the year's travel did not 
take him over the borders of Bussia into Afghanistan itself, it at any rate enabled him 
to collect a mass of information at first hand bearing on the relations of Bussia to 
that country which may he accepted thankfully as a most useful contribution to our 
knowledge on the subject. If the subject-matter of the book had been the Russian 
borderland in Central Asia rather than M Afghanistan,” it would perhaps have been 
more within the limits of the author’s grasp. So far as Afghanistan is concerned, 

solidification of the top of the molten lava, there is not a free transit of the steam from 
below ; accordingly, as the bubbles of steam rise from the molten lava, the steam oolleots 
over the column and in the orevioes and oavities of the ptag of dibrie, until sufficient 
pressure is generated for the steam to foroe an exit, blowing out, with also small 
quantities of liquid lava, blooka, sand, and clouds of dust As the blodks and other 
materials settle down and rearrange themselves after the passage of the steam blast, 
and solidification of the top of the lava oolnmn is taking plaoe, the barrier must vet y In 
effectiveness, and this, together with the extent of ebullition in the liquid lava, would 
influence the foroe and frequency of the outbursts. 
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Mr. Hamilton has necessarily been dependent on the work of others, and his selection 
of authorities is not always a happy one. Any compilation, however, which lumps 
together in one review so much information gathered from so wide a field must 
have a considerable value — the value which an official gazetteer would have if it 
were offered to the public by the War Office. As no such offer is likely to be made, 
Mr. Hamilton's book will probably rank as a standard book of reference for many 
yean to come. Mr. Hamilton's style of writing naturally lapses occasionally into 
that of the gazetteer rather than of a popular descriptive geographical work, and his 
use of Russian and Persian equivalents for measures, weights, and distances does 
not add clearness to his statements. Nor can the map be altogether commended 
as an enlightened illustration of modem Asiatic goography. The spelling is 
inconsistent. It might almost be regarded as one of thoae "reversions" to an 
original type which occasionally check the oourse of a ho rapid development in the 
general scheme of natural progress. The map is not, however, the only, nor the 
most important, part of the book which wants amend meat in order to bring it to 
the level of modern requirement The extreme* loseimism of Mr. Hamilton's views 
as regards Russia is happily rare In these days j when the real value of Russia as 
a military power, and the possibilities of an annexation of India to her Asiatic 
dominions after a successful invasion through Afghanistan, are weighed by the 
light of what is positively known both of her powere of offensive military action 
and of the physical difficulties of the Afghan bufferland. Also, Mr. Hamilton treats 
the question too much from the European standpoint, as if it were the question 
of a fight between two European countries for the possession of a slice of Asia. 

Needless to Bay, this is not the popular view of the subject either in Afghanistan 
or in India, as Mr. Hamilton would have learned had he been in those countries. 
In Asia it is regarded as an Asiatic— as a Mohammedan— problem, and the question 
at issue is the destruction, or maintenance, of that which many Asiatics regard as 
the first Mohammedan state in the world. As to the fighting capacity of Afghan- 
istan, the author adopts the superficial view that an Afghan army would be a 
contemptible force in the field, basing his theory on want of discipline, of leading, 
and of modem military weapons. The last want may certainly be remedied, and 
the two first would admit of much modification under the pressure of actual service. 
Without any of these three undoubtedly important factors in the composition of an 
efficient military force, it is not for Englishmen to belittle Afghan fighting capacity 
with the memory of the Khaibar, of Maiwand, Kandahar, Sherpur, and Ahmed 
Khel fresh in our memories. But this is, after all, hut idle speculation. It would 
have been more to the purpose if Mr. Hamilton had given us his views on the 
possibility of the existence of any basis for a sound and lasting agreement (as agree- 
ments go in this changeful world) with Russia, arising out of her own schemes for 
peaceful developments in Asia, or out of ours. In the opinion of some of those who 
should 1 m competent to judge, such a basis does exist ; and, inasmuch as we are 
approaching gently and slowly, but surely, towards that point where a mutual 
recognition of the advantages of an international agreement will become the popular 
view, we shall probably soon hear more about it Retting aside Mr. Hamilton's 
pessimistic views, we axe only too glad to recognise the value of his book. His 
patience and his research have resulted in the best general compendium of the 
actual condition of affairs in Afghanistan as they exist at the beginning of the 
twentieth century that has yet been given to the public, and even when the lapse 
of a few more yean may make large alterations in his statistics, and witness a 
possible total change of face on the part of the ruling authorities in Af ghanistan, 
the book will still be valuable for the wealth of accurate detail which it 
about much which is as permanent as the everlasting hin«. 


T.H.H. 
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Centbal Asia. 

* Mongolia i Kum. Trudi Ekspeditsii Impemtowkuvo Rasakavo Geograpliicheikavo 

Obshchestva, covernhonno v’ 1899-1901 gg., pot rukovodstvom P. K. Kozlova.’ 

Vol. i. purta i. and ii. St. Petersburg : 1905. Pp. 782. 

Kham was the proposed goal of Prjevalski’s fifth expedition, which he did not 
live to carry out, and Roborovski was struck down by illness on the threshold of 
Eastern Tibet. Kozlof, who had accompanied Prjevalski, Pevtsof, and Roborovski, 
determined to explore this part of Central Asia, and in the spring of 1899 crossed 
the frontier to Kobdo, whence he gained the Mongolian Altai East of the meridian 
of Kobdo this range assumes a different character, rising only in three points above 
the limit of perpetual snow, and partaking of the drought of the adjacent Gobi. 
Having made an excursion from the Artza-Bogdo mountains into the Gobi, the 
expedition turned southwards to the Kuku-nor and westwards to Tsaidam. Then 
began the most interesting part of the journey, in which Kozlof and his companions 
marched through the little-known country of Kham as far south as the vicinity of 
Chamdo, returning northwards by a more easterly route from Khor-Gamje on the 
Ja-chu. South of the Dividing range, between the basins of the Hwang-ho and 
Yang-tse-kiang, three great ranges running from north-west to south-east were 
crossed, to which Kozlof gave the names of the 14 Pundit A.-K.,” 44 The Imperial 
Russian Geographical Society,** and 44 Woodville Rockhill,*’ while a smaller range on 
the upper Yang-tse-kiang, or Di-chu, was selected to commemorate the unfortunate 
Dutreuil de Rhine. These mountains are of considerable height — up to 18,000 feet 
at least, and many of the passes are over 15,000 feet. The country contrasts strongly 
with Tibet proper. Being within the range of the south-west monsoon from the 
Indian ocean, it receives abundant precipitation. The valleys are clothed with 
vegetation, which becomes more luxuriant towards the south, in the basin of the 
Mekong, and harbours a large variety of wild animals and game birds. Eveu in 
winter the climate is mild for such an altitude. 

At the Mekong Kozlof reached the furthest point of his journey, being prevented 
by the armed opposition of the Tibetans and the protests of the authorities from 
entering the sacred province of Lhasa, or even visiting Ohamdo. On his homeward 
journey he again passed by the Kuku, and crossed the Gobi by a routo to the west 
of Prjevalskrs. He has muoh to say on the manners and customs of the Mongols 
and the people of Kham, and on the flora and fauna of the country. Among the 
specimens he obtained was the 4l jara” ( Nemorhoe dus khatnensis'), a link between 
the antelope and the goat, the Chinoso leopard (Fetia fontanierf) t the white Tibetan 
pheasant ( Crossoptilon thibetanum ), and the ape ( Macacua veatitua). TbiB animal 
is never molested by the natives, who fear to incur the guilt of murder by killing 
a creature so like a human being. Kozlof is the first traveller who has navigated 
the Central Asiatic lakes to any great extent, having taken with him a collapsible 
boat with a view to collecting plankton. 

The work is accompanied by maps, showing the geographical results of the 
oxploration, which was extended on either side of the main route by the excursions 
of Kozlofs companions, MM. Kaznakof and Ladigin. Some of the excellent views 
represent charming Alpine scenery, and one strikingly portrays the utter desedation 
of the Gold hills. 


AMERICA. 

AlabxCa. 

• Tho Googrupliy and Geology of Alaska: a Summary of Existing Knowledge.' By 
H. Brooks. With a section on Climate by Cleveland Abbe', jr., and a Topographic 
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Hup tttid Description thereof by R. U. Goode (U.K Geological Survey, Profemional 

Paper No. 45). Washington : Government Printing Offloe. 190*1. MaptamdFkdf- 

Alaska, though still only an " unorganized territory, district, or colony * of the 
United States, without a territorial form of government, is developing so rapidly 
that the attention of many explorers and surveyors— officials of the Federal Govern- 
ment as well as private investigators— has boon tin red to it. Within the last eight 
years papers and books on the country liavc upland in great numbers, so that an 
official summary ot existing knowledge is especially welcome to the student of 
geography. Very groat progress has indeed been made in this short ]>eriod in the 
investigation of both the tojiography and geology of Alaska, and it is now tnsaible 
to obtain some idea of the relationship between the structure and surface features of 
the country, though the conclusions on this subject must be only tentative as yet. 
The detailed topography is very complicated, aud the country is best treated of in 
its four main natural regions— the Pacific Mounts' n system, the Central Plateau, 
the Rocky Mountain system, and the Arctic Slope region -which aro continuations 
northwards and westwnrds of the familiar orographic divisions of the western 
United States and Canada. The Pacific system is a mountain mass from 100 miles 
to 200 miles wide, rising steeply from the const aud generally dropping sharply 
on the northern Bide to the interior plateau. It consists of four main divisions - the 
coast, Alaska, St. Elias aud Aleutian ranges — and these all, with the exception of 
the las** which is volcanic in origin, its anticlinal axis (north-east to south-west) 
showing a series of cones of the typical ahli-built iorui, give evidence, in the striking 
uniformity of the height of their summits, of having been carved out of an older 
highland whose surfaco had been previously base-leveled. The whole pacific zoue 
has beon subject to many dynamic revolutions, but these crustal movements have 
had no direct effect on the present topography, which ib of a very youthful character. 
In the Alaska range the main central mass of the system (crest-line from 8000 
to 10,000 feet), the presence of enfolded Eoceno beds in the heart of the mountains, 
indicates extensive disturbance since early Tortiary times, and the uplift from 
which the present mountains were carved was probably later than this Eocene 
deformation, and took place in the middle or later Tertiary period. It was a 
differential elevation, with its maximum lino along the present crest of the 
mountains, and the uplift rejuvenated the sluggish river systems of the old peno- 
plain, and, being slow and probably intermittent, the larger streams were able to 
maintain their old valleys, so that the present main drainage channels have been 
determined by antecedent conditions. 

The Rocky Mountain system is of about the same width as the Pacific zone, but 
has a less marked relief, its creat-lino boing from 5000 to 8000 feet high. It rises 
from the central plateau in a gradual slop, but drops sharply to the plain of the 
north. This region is leas known than the southern mountain system, but sufficient 
eyidenoe has been obtained to show that it also has been subject to many periods of 
disturbance. Two anticlinal axes can bo distinguished, separated by a broad 
syncline, following &p east-to-west line. The last of the crustal movements must have 
taken place in early Tertiary times, as the Eocene strata are gently folded, while 
the Pliocene are undisturbed. Like the Pacific zone, this region was then reduced tc 
a peneplain, and subsequently uplifted along the same east-to-west line, the rivers 
taking consequent courses to the north and south. The main drainage, as far as it 
is known, is transverse, only the smaller tributaries taking longitudinal courses, with 
the exception of the Kobuk and Noatak rivers, which How in broad longitudinal 
valleys, dividing the western end of the system into distinct ranges. 

The central region of Alaska is a dissected plateau, whose surface is cut up by 
numerous river-channels, the interstream areas presenting an even fiat-topped 
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appearance. These have no constant relation to rock structure, being formed by the 
upturned edges of both hard and soft strata, and the surface is, in fact, "entirely 
discordant to the highly contorted metamorphic rocks which make up much of the 
plateau.” Its general form is that of a broad shallow trough, the axis coinciding 
with the river Yukon, from 4000 to 5000 feet high at the edges, and 8000 feet in 
the centre. The rivers have carved out broad valleys several thousand feet below 
the summit level, with gently sloping sides, except in a few cases where recent 
local uplift has caused an acceleration of stream- cutting. A not unooznmon feature 
of the plateau is the presence of broad flat lowlands, shut in by steep ecarps in the 
surrounding highlands. The Yukon flats, with an area of about 20,000 square miles, 
is the largest of these “ basin lowlands,” the existence of which is explained by 
changes in the cutting power of the streams caused by barrien, probably due to 
warpings in the crust of the Earth. Within the basins the rivers are sluggish, and 
aggradation is going on, while in the narrow exits the channels are being rapidly 
cut down. 

The Yukon plateau is the oldest part of Alaska, containing a belt of Archaean 
gneiss, and here, probably, lies the protaxis of the north-eaBtem part of the 
continent. The Eocene sandstones and conglomerates of the Yukon valley are 
doBely folded and faulted, bo that the base-leveling of the plateau must have been 
as late as the middle Tertiary period. 

The correlation of the various peneplains is a matter of considerable importance 
in the interpretation of the physiographic history of the Alaskan region. Mr. 
Spencer has already contended that the Pacific Mountain system and the Yukon 
plateau were planated at the same period,* either late Eocene or Miocene, and that 
the present relief U largely due to subsequent differential uplift. The author of the 
present monograph supports that contention, and further correlates with these 
peneplains that of the northern Rocky Mountain zone, which Mr. Schrader had 
considered to be an older planation surface. Mr. Brooks includes also the Anak- 
tuvuk plateau, on the northern margin of the Rockies, forming part of the Arctic 
Slope region, .which is very similar in character to the Yukon plateau. It is 
about 60 miles wide, and stands at an elevation of 2500 feet, falling in a well- 
marked escarpment to the lower level of the coastal plain, a constructional plateau 
of fluvial formation. 

The coast-line of the Arctic ocean, and that of the Bering sea also, is uniformly 
straight, with gentle inland slopes, broken in parts by a series of terraces marking 
old sea-beaches and indicating recent elevations. The Pacific shore-line, on the 
other hand, is very irregular, with numerous deep inlets, suggesting recent de- 
pression. But although these fiords of south-eastern Alaska have all the cha- 
lactoristics of a drowned topography, it must be noticed that much of the erosion of 
the channels now below high-water line was the result of glaciation. Except in 
this region, however, glaciation has had only a small effect on the topography. The 
ice from the coast and St. Elias ranges, uniting with the cordilleran glacier, did 
iudoed block the southward-flowing streams, such as the Alsek, and divert them to 
the Yukon, and in the case of this river the diversion of some of its headwaters 
lias been permanent. In all the higher ranges, also, cirques and U*shaped valleys 
are the typical forms, but they are regarded as only modifications of a previous 
topography. N. E. M. 

* A. C. Spencer, “ The Pacific Mountain System in British Columbia and Alaska." 
Bull, Creel. Sue. Amtr^ vol. 14. 
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Hibtobt of Colonization. 

4 Die Terri toriale Entwioklung der Europaisohen Kolonlen.* By Prof. Dr. 

Alexander Supan. Gotha: Jnetna Perthee. 1900. 

In hie desire to supply a marked deficiency in our historical literature, the 
author of this work has attacked a subject which might well daunt the most 
learned and industrious historian. To orowd into the space of a single volume the 
world-wide expansion of the territory and influence of the European races during 
the last four centuries, even with the proviso that the work is to be a compilation 
rather than a monument of original research, is a task requiring special aptitudes 
and methods, if the result is to be anything more than a mere dictionary of referenoe. 
The chronological rather than the regional treatment is adopted as being most suited 
to the object in view ; and the work is divided into periods, in each of which Is 
set out the territorial development of all the (lifTe*ont regions of colonisation. It 
is evident that only on some such principle can the essential unity of the whole 
movement of expansion be preserved. But there are two kinds of chronology — that 
of the chronicler and that of the historian. The ub* of dates depends on the print 
of view adopted, and a list of dates explains nothing, in the absence of a dear 
expression of the principles, either political and economic or geographical, which 
underlie the facts enumerated. The principle of orderly development, particularly 
in the earlier part of the book, is often so buried under a mass of details that it can 
be disinterred only with the utmost difficulty. Dates in large numbers are inserted 
which would he more in place in a detailed study of special regions, and place- 
names frequently occur which oould hardly be marked on a world-scale map, 
while the insets in the text do not always supply the deficiency. In short, the 
excellent general maps at the end of the volume give a clearer idea of the broad 
features of colonial development than the text to which they are related. This 
superabundance of detail is less in evidence in the sections dealing with the 
nineteenth centuiy. There is more criticism and less uncorrelated fact. The 
individuality of the author asserts itself with good results, and so we have an 
interesting and well-reasoned account of recent changes. The value, to the English 
reader, lies particularly in the standpoint of the author. The interpretation of 
the motives and methods of English colonial policy by a foreign critic is sometimes 
startling, and always gives food for thought The whole volume will be found 
very useful for reference, as the author is careful to give his authorities, and has 
worked out the subject with great completeness. He has given in convenient 
shape information on neglected subjects and odd corners of the Earth which has 
hitherto been inaccessible to the ordinary reader. But to the geographer or 
historian who expects to find new points of view, the volume is likely to prove 
disappointing ; while the want of proportion between details and general scheme 
detracts greatly from its value to the casual student. The dates for the maps are 
well chosen, and the most fruitful method of study would probably be to examine 
the maps first with care, and then to seek the explanation in the details of the text. 

A. J. 8. 


An Autobioob apht. 

4 A Varied Life.’ By General Sir Thomas Edward Gordon. London : Murray, 
1906. Mapi and IUuttration*. Price 15a net 

The interest of Sir Thomas Gordon's autobiography commences, from the 
geographical point of view, with his appointment as second in command to the 
Kashgar Diplomatic Mission, during the course of which a flood of light streamed 
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across the hidden areas of Asia, about which only the scantiest information had 
hitherto been available. The writer’s experiences were published in the ( Roof of 
the World,* perhap* the most striking and appropriate title ever given to a book, 
which title, it is interesting to learn, was suggested by the late Sir Henry Yule. 

Bir Thomas Gordon was, most appropriately, appointed to meet the late Amir 
Abdur Rahman when Iiis Highness visited Lord Mayo and Rawul Pindi ; but of 
still greater internet is the account, albeit an extremely brief one, of the author^ 
journeys in Persia, during the course of which he visited the Karun valley, Yezd, 
and Tabriz. As is only natural, the military aspect is repeatedly referred to, and 
illustrations are given of the Zil-u- Sul tan’s troops, which were unfortunately dis- 
banded nearly twenty years ago, but the memory of which will perhaps encourage 
the Persian reformer of to-day. To conclude, Sir Thomas Gordon's career, if it 
does nothing more, may, at any rate, prove to our youth what a fascinating lifo of 
adventure, combined with interest, is still to be found in the gorgeous East. 

P. M. S. 
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EUROPE. 

The New Route to Ireland.— Thu new route to the south of Ireland inaugurated 
by the Groat Western Railway Company was opened for public traffic on August 30. 
Since the opening of the Severn tunnel and other improvements in the Great 
Western route to South Wales, the most sorious undertaking has been the provision 
of harbour facilities near Fishguard, which has long been recognized as the most 
favourable starting-point for the croBB-cliannel service. The exact spot chosen for 
the harbour was at Goodwick, a little west of Fishguard, which lies in a sheltered 
bay, but Iiab hitherto entirely lacked accommodation for shipping. Extensive 
blasting of the cliff, and the building of a breakwater on the one exposed quarter, 
have now supplied a harbour with a minimum of 20 feet of water at the quay- 
side. The corresponding port on the Irish side is at Rosslare on Wexford bay, 
which is reached by a service of turbine-propelled steamers, capable of a speed of 
22J knots. Cork is reached in 13 hours from London, Killamey in less than 
14 hours; the time taken from London to Fishguard being 6^ hours, and from 
Fishguard across the channol to Rosslare, 3 hours 20 minutes. It is claimed that 
Fishguard will attain importance in the future m connection with the mail route 
to New York and the tranR-oceanic services, being some 50 mileB nearer to New 
York than Plymouth, 115 miles nearer than Liverpool, and about 175 miles nearer 
than Southampton. 

Encroachments of the Bea on the Coast of Meoklenburg.— The Mecklen- 
burg coast has, like other of the lands bordering the North Sea and Baltic, from 
time to time suffered losses from the encroachments of the sea, the last occasion on 
which a severe inroad occurred being in December, 1904, when, as the result of storms 
from the south-west and north-west, veering ultimately to the north-east, the level 
of the sea became abnormally raised on this coast, and considerable damage resulted. 
The changes thuB effected were soon afterwards carefully examined by Prof. Geinitz, 
of Rostock, who has long been intimately acquainted with the physical features of 
this coast, and had, only in 1903, published a memoir on the encroachments of the 
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pc a thereon. The results of hie most recent study have been printed as No. 16 
of the Mitteilungm aw der Grouhernogl. Mecklenburg. Geotoguehen LandmmtoH 
(llofltock, 1906), accompanied by a aeries of excellent photographs, in some oasts 
showing the state of the ooaat-line before as well as after the storm of 1906. 
The structure of the coast varies in different localities, and Dr. Geinits traces 
in an instructive way the corresponding differences in the effects of the onslaught 
of the waves. Dunes fringe the coast In places, whilst elsewhere there is an abrupt 
cliff formed of sandy and marly strata, known by the name of u klint.” As a general 
role the dunes were found to have efficiently protected the land behind them, though 
often in great measure destroyed themselves and occasionally breached so that the 
sea flooded the low-lying tracts on the landward side. On the other hand, the eliffs 
were frequently undermined so that large slices collapsed, and it was in these cases 
that the most serious loss of land occurred. The shore has of late years been pro- 
tected by a series of low breakwaters, end these suffered considerable damage, though 
their beneficial effect was trsoeable, not only directly, hut by means of the accumu- 
lation of beach material to which they had given rise. A measure of this accumu- 
lation was afforded at one spot by a large block of granite which had fallen from the 
cliff, and in a short time had been completely buried. At another epot Dr, Geinits 
was able to accurately measure the retreat of the cliff face (1 metre) by the aid of 
a block whose previous distance from it had been known. He also gives photo- 
graphs showing the position of a tree, relatively to the shore, before and after the 
storm, having chosen it as an example of tho action of the prevailing winds. 
The greatest loss amounted to over 20 yards, this occurring on the margin of the 
Rostock heath, an area composed of sands, etc., apparently not much above sea-level. 
By the removal of these strata, the underlying peaty beds were in places laid bare 
on the shore. Dr. Geinitz noticed that new accumulations of sand were already 
forming in places, and expresses the hope that the dunes may re-establish them- 
selves before the next Bevere inroad occurs. 

Anthropogeography of Southern Bavaria. — An article by Dr. J. Reindl in 
the Mittoilungen of the Munich Geographical Society (1, part iv.) demonstrates, with 
copious illustrative detail, how the geography of a region, more particularly its 
orography and geological structure, prescribes tho mode of human settlement, and 
exercises a determining influence on the character of its population and their mode 
of settlement. The region dealt with ranges from tho Bavarian frontier in the south, 
northwards to the southern edge of tho Jura and the Bavarian forest, and from 
the Lake of Constance and the Bier on the west to Balzach and the Inn on the east. 
This region is highly diversified, not only in its orographical and geological, but also 
in its anthropological features. Very different is the anthropology, e.y., of the some- 
what retired but fruitful Alg&u from that of the unfruitful but more accessible moun- 
tain systems of old Bavaria ; that of the undulating moraine zone of the Outer Alpa 
from that of the plain of Munich. Even in districts geologically and orographically 
alike, there is room for important anthropological differences. The Lech, e.g. t not 
only divides language from language and people from people ; it still to-day divides 
also Alemannian from Bavarian settlements. By its endless arms, its woody, rushy, 
marshy, and sandy islands, and its vast inundations, it opposed great difficulties to 
transit Further, its meridional course intersected all west to east ways, and im- 
posed a harrier on expeditions of peoples, armies, and trade. Hence its military 
importance and the sharp line of demarcation it drew between the inhabitants on 
either side, also in a moral sense. The anthropogeography of the region fall*, 
therefore, into that of Swabia on one side and of Bavaria on the other. The former, 
again, is divided into five, the latter into six, sections. A preliminary historical 
survey notes how on an underlying settlement of lake dwellers, probably Keltic, as 
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conclusively Authenticated in the case of the Wiirm, 'Ohiem, Sohlier, S taffed Rieg, 
and Ammer lakes, came the impress of Roman rule. At the end of the fifth century, 
the extant names of the inhabitants of this region, so far as not newly immigrant 
German, are Roman; thereon followed the German immigration. 1 The Bavarians 
(Baujvarl) were Maroomanni and Quadi who had formerly taken possession of the 
land of the Keltic Boii (Bohemia), and thence transferred the name to their new 
settlements. As in England the Anglo-Saxons gave the name of Welsh to the 
Romanized Britons, so did the Bavarians to the Romanized Kelts, as is to be seen 
n the name Walchemte, etc. Swabia, on the other hand, became the possession of the 
ilemanni. Regardless of the Roman form of settlement, the Germans transplanted 
.nto this region their own type of settlement, whioh subsists in part to the present 
day. 


The Hew Frontier of the Aden Protectorate.— We are indebted to the 
Director of Military Operations for the copy of a map prepared at the War Office, 
showing the new frontier of the Aden Protectorate, from which the accompanying 
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Bk«toh has been reduced. The boundaqr hae hitherto been shown somewhat 
vaguely on our maps, and had given rise to frequent load disputes, when, in 
November, 1901, an Anglo-Turirish Commission was appointed to cany end tervtys 
on the spot with a view to its demarcation. The results of the labours or ttrt eons* 
missionen were embodied in an agreement signed in April, 1909, according to which 
the boundary was definitely accepted by both parties as shown in the aoompfiQytag 
map. It wUl he noticed that to the sooth-west the line runs down to Hum Murad, 
not far from Perim island, though it has frequently hem shown as reaching the sea 
considerably further east * 

Mr. Calvert's Jaunty In Western Tibet— An interesting Journey in 
Western Tibet baa been carried out by Mr. B. Calvert Assistant Oommisatantr 
of Kulu. He oroeeed the frontier to Bhipki on July 17 last and proceeded to- 
wards Gmrtok by the summer route, which had not been previously traversed by 
any European. Greeting the Ohnmurti plain (15,600 feet) and the Laoohe La, the 
party reached Qartok, a tiny hamlet of fourteen or fifteen houses and a few tents* 
Thence Mr. Calvert proceeded to Gargunea, a miserable hamlet in a swamp, though 
for nine months the head-quarters of Nari Khartum, a province 90,000 square miles 
in area. The return journey to Gartok was made through unmapped country, and was 
attended with some difficulty. On August 90, Mr. Calvert end the deputy collector 
of Almora set off for the goldfields, reaching Ohukang on the Indus by a hitherto 
unknown route. The river wee here email and fordable, flowing in a steep narrow 
valley. Thok Jalung, the famous goldfield, was found to be practically deserted, 
all the diggers having migrated to Thok Dulling, which was reached the next day. 
Mr. Calvert met the “tarpon," or official sent from Lhasa to oollsot the gold tax, and 
made a thorough inspection of the gold-fields, being the first European to do so. 
Budok, a picturesque village on a rooky eminence, was next reached, but wee found 
to be largely in ruins. Tram Budok Mr. Calvert proceeded to Tashtyong, a large 
monastery on the Indus, and reached Bhipki by way of the Bongru La (18,600 feet), the 
Chumurti plain (16,000 fret), end the difficult fiadpo La (19,400 fist). For weeks 
the party had never been below 16,000 feet. The Tibetans were generally friendly. 

The Heju Bail way. — A very frill and interesting account of the progress of 
this line under construction from Damascus to Mecca is given in a recent supple- 
mentary number ( 164 ) of Feiermanns Mittcilungm , by Auler Pasha. Borne 
information is also given in the Bulletin du Comite de VAtie franfaise for Sep- 
tember, 1906. At present the line reaches Tebuk, 760 kilometres from Damascus, 
the total distance being approximately 1750. It is exjiected to be completed in 
1913, or 1910 if the sections between Jiddah and Mecca and Mecca and Medina are 
simultaneously put in hand. One of the greatest obstacles was the carriage of 
materials, which had, at its inception, to be brought entirely by the French line 
from Beirut vid Damascus to El Meseirib, in the valley of the Kahr Yarmuk, a 
tributary of the Jordan from the east Attempts to purchase the French line 
failed, and Turkey was obliged to construct a parallel like to Deraah, just west of 
El Meseirib. The British concession from Haifa to Damascus was, however, pur- 
chased, and the line completed to Deraah. Owing to the ne cessity of a stone 

bridge over the Jordan, and of constructing tunnels and aqueducts, this bee formed, 
up to the present, the most expensive and laborious section of the route. Even 
with Haifa as base of operations for materials, land carriage la found very expensive, 
as from Mian onwards to the present terminus, all water as well as food has to be 
brought by raiL Hence the late attempt to extend the Turkish sphere In the neigh- 
bourhood of Akaba can be explained as much by eoonomio as political reasons, since 
easyaooess from the Bed sea to the mein line would materially expedite the work. The 
object of the line is partly political and partly religious, subscriptions having been 
No. YL— Dicxmbxe, 1906.] 2 v 
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obtained for it from numerous Mohammedans interested in the pilgrimage to Mecca. 
Ai it seems, moreover, to have already considerably diminished the expenses and 
hardships involved in reaching Mecca from the north, it is probable that there will 
be no difficulty in obtaining the money necessary to complete the work, though 
beyond Maan it will be solely a pilgrim route. Its importance will become very 
much greater when the Euphrates valley railway is completed, and Damascus 
linked up with Constantinople. The work, even so far as it has gone, is an 
undoubted achievement on the part of Turkey, the manual work having been done 
by soldiers, whose experience will considerably add to the strength of the Turkish 
army. Nearly all technical work had necessarily to be done by foreigners. Bo far 
as the present survey of the continuation of the line to Mecca can determine, there 
will be very little in the way of engineering difficulties to contend with, but ever- 
increasing obstacles to the obtaining of fuel, water, food, or materials as the railway 
advances further and further from its base. Definite advance is, however, being 
made, and it is hoped that the water difficulty may be partially solved by the con- 
struction of huge cisterns to store up the Boanty rainfall. A very complete account 
is given of the history and construction of the line, and the country through which it 
passes is fully described. There is also a sketch-map and a section of the route. 

Tho Fr&noo-Siamese Frontier. — The delimitation of thiB frontier by the 
commissioners of the two countries has made considerable progress during the past 
yoar. The work on the southern section, from the coast by the Tonle-sap to the 
Dang-rek chain of mountains, was referred to in September, 1905 (p. 331), 
since which date the delimitation of the northern Bection, including the frontier of 
Luong-Prabang, has been proceeded with (Bui. ComiU de VAaie Franf., September, 
1906, with map). The result has been once more to slightly modify the line aB 
originally drawn, in favour of France. In the extreme north-west, the frontier fixed 
in 1901 was to have followed the first line of heights west of the basin of the 
Muang Khop, a small stream entering the Mekong at the elbow below Ghieng 
Khong. But as it was found that the historic frontier of the kingdom of Luang 
Prabang bad always followed the meridional range of the Phu-Pha-Dai, further to 
the west, this waB adopted in the place of the former line. To the south of the 
kingdom, where by the Protocol of June, 1904, the lino had been shifted to the 
advantage of France, so as to follow the upper course of the Nam Huong instead 
of its northern tributary the Nam Tang, the delimitation has still further extended 
the French sphere, sinoe the Nam Man, recognized in 1904 by both parties as the 
upper course of the Naui Huong, haB proved to rise much further south than had 
been expected. The result is to give France a narrow wedge of territory (between 
the Nam Man and the Mekong-Menam divide) running far into that of Siam, and 
intersecting one of the main routes between the two river-basins. The frontier so 
constituted, though no doubt conforming to the letter of the agreement, is hardly 
in accordance with natural fitness. From the October number of the paper above 
referred to we learn that Colonel Bernard, the Frenoh commissioner, has started 
for Indo-China, to complete the delimitation in the middle section, between the 
Tonle-sap and the Mekong. 

Arohsologioal Questions in Tnrkestan.~Mr. A. Cahn, a Russian traveller 
who has made various tours in Russian Turkestan, especially around Lake Issyk- 
kul, sends some notes on questions of archeological interest which have not yet 
been fully elucidated by explorers. One relates to the tradition, held looally, that 
beneath the waters of lssyk-kul there are ruins of former citieB, supposed to have 
been overwhelmed by some past seismic catastrophe, such as has more than once 
visited the region in modern times* At Koi-aary, on the south-east shore of the 
lake some 40 miles from Prjevalsk, remains of household utensils, etc , have been 
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found in the water, and daring a visit to the spat Mr. data made an attempt to 
obtain some definite information about them. He examined a broad stretch of the 
muddy shore as far as the depth permitted, and the objects found included frag- 
ments of burnt day pots decorated with straight and spiral lines, some hones of 
men and domestic animals, and hard day squares reminding him, in shape and sine, 
of the tiles by which the walls of masques are decorated In the more southern 
parts of Turkestan. He found, also, a flat disc of black fossilised wood with a hole 
in the centre, which he suggests may have been used in a flour-mill. He learnt 
that the Hii’gM* had once found an unbroken oval bowl 10 or 11 inches high, 
as well as an iron braoelet It is also reported that the dim outlines of walls and 
buildings t can sometimes be seen when the water is clear. For further exsmt- 
nation, divers, or at least a boat, would be needed ; but the latter cannot be obtained 
on the whole southern shore or even at Pcjeralsk. If is th ou ght by Prof. Nikolsky 
that these remains date from the time of the Ussuns, who settled in this region in 
the second qsntury a. 0 . when driven from Western China by the Buns, and lived 
here till the fifth century jU>. Mr. (Urn also refers to remains to be found in 
many parts of the Alatau, some having the character of mountain forte end others 
of fortified posts on trade routes. On the north coast of Iseyk-kul, near Preobra- 
zhensky village, there is a system of angular forts, surrounded by moats filled from 
the lake. They ere said to have been built by Timur, and m the centre lies a row 
of granite figures resembling the stone figures common in Southern Russia, which 
represent human beings in a recumbent (nature. Another ruin is not far from the 
Naryn fort, on the At-baBhi river, and lies in a broad valley. This fortification 
had extremely thick walls of beaten clay, surrounding a regular square court, and 
an aged Kirghiz declared that it was built by Koshoi, general under the Khans of 
the Golden Horde in the fourteenth century. The walls are in great part atill standing, 
and reach a height of 70 feet and a thickness of 20 to 25 feet The famous Tash- 
robat (“ The Stone-house”), not Jar from Chatyr-kul, is built of basalt blocks bound 
together by layers of hard cement, and consists of forty rooms symmetrically 
arranged round e central hall, which has a dome-shaped roof. It is still in good 
preservation and affords shelter for caravans, but its origin is unknown. In the 
gorge of the Barskaun river, in the Terakei Alatau, there are two granite slabs, 
leaning one against the other, and bearing short inscriptions in Arabic. They are 
much revered by the Kirghiz, who come here when childless and leave the horns 
und hoofs of they have killed and eaten, as offerings between the slabs. 

Among the natural phenomena, the peculiar outlines of the crumbling hills bounding 
the Ohakmak valley, on the caravan route from the Turgart pass to Kashgar, deserve 
mention. From a distance they present the appearance of Gothic towers. 

AJBICA. 

Mr. VUoher’s Journey across the Sahara.— Mr. Vischer {Journal, vol. is, 
pp! 181, 507) wrote from Murzuk on September 15, giving some account of hie 
experiences up to that point He had, in the main, followed Barth’s route, peasing 
through and the Hammada el Homra, and afterwards keeping more or lees 
closely to the route of E. van Bary to Tekertiba and Murzuk. He had taken copious 
notes end observations for a route-map, and with the help of the Turkish officer 
who accompanied him had obtained much information on the tribes along the 
route. Murzuk had apparently chanppd little since the days of Rohlfs and 
Naohtigal, though its importance as a trade cent re bed declined. Mr.Yisoher thinks 
that this will be regained with the returning prosperity of Bornu. The political 
situation was not very favourable to travellers, pertly owing to .the French occupa- 
tion of and advance towards Ghat, and partly from disputes between the 
Tibbus and Tuareg. The Arab tribes further north seemed less under control 
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than formerly. While paasiog through the Hammada and the enormous sand-dune* 
south of it, Mr. Vischer had excellent opportunities of studying the influence of wind 
and changes of temperature on the desert formation. In the hill country beyond 
Gharian, he made some examination of tho Roman ruins and of the underground 
duellings, and observed considerable areas of petrified forest before reaching Murnuk. 

Commercial History of North-East Africa.-— In a well-digested article in 
the Oeogr. Zeitschrift (19 th year, 5th and 6th Nos.)., Lieut. Kiirchhoff discusses the 
history of trade-routes and trade-centres in North-East Africa. Ranging in space as 
far south as the Victoria Nile, and as far west as Lake Ohad and Bagirmi (the 
common frontier of North-East and North-West African trades), the artiole deals more 
particularly with the period from the beginning of last century to the present. The 
main gateway of entry and exit for the movements of people and goods is, of course, 
the Nile. Slnoe the Turkish conquest of Egypt, Cairo has been the chief focus of 
trade with the southern lands. Over 600,000 before the cholera of 1888, Us 
population thereafter dropped to 800,000. At the opening of the nineteenth century 
three great caravan routes transported slaves and ivory from the interior to Cairo, 
from Murnuk, Darfur, and Benaar. The caravan from Murzuk arrived generally a 
little before Ramadan, one part proceeding thence to Mecca, the rest awaiting in 
Cairo the return of pilgrims from Morocco. But, controlled aB were the movements 
by the political situation in the interior, the caravans from the south arrived when 
they could. Two or three might arrive in one year ; two or three years might paBB 
before another arrived. From Cairo the routes to Darfur and Benaar followed first 
the course of the Nile ; that to Darfur leaving the river at Siut (the most important 
town of Upper Egypt at the beginning of the nineteenth century), that to Benaar at 
Assuan. On the Egyptian occupation of Dongola, a caravan route was opened thence 
to El Obeid, and another to Shendy. The revival of Dongola carried with it the 
development of Wadi Haifa. By 1825 Benaar and Kordofan were brought under 
Egyptian rule. Founded in 1823 as a basis for further conquests, Khartum, from 
an insignificant fishing village, expanded by 1858 into a town with a population of 
80,000, and by 1885 of 50,000. Drawing into itself the whole North-East African 
trade, Khartum continued, till its destruction by the Mahdi, the reigning emporium 
for Central African products. After describing the conquest of the Sudan, the article 
presents a succinct but picturesque aooount of its principal trade centres. 


Sir William Xaogregor's Visit to tho Coast of Labrador.— Though 
Labrador is physically a fringe of the Canadian continent, it is in many ways 
much more a kind of annexe of the great island of Newfoundland, from which it 
is separated only by the narrow strait of Belle Isle, and with which it was at one 
time politically associated. When, indeed, in 1774 it was transferred to Quebec, 
the Governor of Newfoundland was still instructed, not only to look after the fishing 
and maritime interests of Labrador, but to oontinue and protect the establishment 
of the Unites Fratrum, or Moravian Brotherhood. This notwithstanding, Governor 
Macgregor is the first Governor of Newfoundland to pay an official visit to the 
western seaboard of the strait. Hip report is full of interesting matter in regard 
to the country and its people, and tfieir social and ‘economic condition. The total 
winter population of Labrador is only 4000 (about 1000 native Innuit and half- 
breeds, or “ settlers, n as they are locally called) ; but the influx of fishermen, etc., 
brings the number up to 20,000 to 28,000 in summer. The exports in 1906 
amounted to 83,082,668, of which dry cod represented 82,938,488, the remainder 
bung made up of sealskins, salmon, furs, timber, whalebone, etc. Agriculture 
them is practically none. The Moravian missionaries with great difficulty grow 
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A few cabbages, turnips, and (protected by mate) potatoes. In regard to tbs 
climate, Sir W. Maogregor gives abundant details of observations. At Hopedale 
(K5* 27' N. 1st.) the maximum temperature was in 1890 only 30*9 Fahr. for April, 
55*0 for May, for June 70*8, July 82*2, August (tbe hottest month) 88*2; and 
the minimum of these months were -11*5, -6*9, 20°- 5, 27*8, 27*6. Spring 
really oomes in late summer. In tbe beginning of Augnst, at Chateau, cabbages 
and turnips were only 2 or 3 inohas high, the rowan-tree was in early Sower 
(though the fruit was red at St. John's, Newfoundland), the larch, too, waa in 
flower. The oloudberry (locally “ bake-apple *), which in Scotland is found not 
lower than at an altitude of 1200 or even 1500 feet, prows here on tbe ooast, as doss 
the cranberry (or “ partridge berry”). Not only is the interior of the country 
largely incognita, thanks mainly to tbe hideous plague of moequitoes and "black 
flies,” but even tbe beet and most reoent charts are extremely defective and 
erroneous In their delineation of tbe maay-florded coast, with Its oottmlsei bays, 
11 tickles,” and islands. Whet appears, on the map aa tbe solid peninsula of 
Ohidley is really a group of many islands separated by narrow channels of deep 
water. Sir W. Maogregor has set a good example to himself and bis successors. 

An Instance of HiTer-diTeraion is to be seen m the central plains of the 
United States. Along the east side of the Black hills many of the streams are 
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cutting new Talleys, and in cutting back bare tapped other streams and altered the 
drainage system. Thus the upper waters of the Belle Fourche hare been diverted 
from the Little Missouri, of which it once formed the headwaters, to the Cheyenne 
river, at the sharp bend north of the Black hills (A in accompanying sketch). 
North of this bend there is a wide flat-bottomed valley, which merges into the 
Little Missouri valley, and along whioh the Belle Fourche formerly flowed. It now 
occupies a new canyon cut about 50 feet below the floor of the older valley. This 
diversion was due to a small branch of the Cheyenne river, which had a steep 
declivity and was cutting along the strike of soft shales, so that it had the 
advantage over the original headwaters of the Little Missouri, and finally tapped 
them. 


FOLAR REGIONS. 

Commander Peary in the Arotio. — Since reaching the far north towards 
the end of 1005, Commander Peary had been unable to communicate, as he had 
hoped to do, with the civilized world, and no newB of his doings had come south 
until, at the beginning of last month, he appeared himself in the Roosevelt on 
the Labrador ooast, after his friends had all but abandoned the expectation of 
obtaining tidings until well on in 1907. Telegraphing to the secretary of the 
Peary Arctic Club from Hopedale, Labrador, on November 2, the explorer was 
able to announce that the record of farthest north had been once more won for 
the United States, since he had made his way to 87° 6', or nearly 40 miles nearer 
the pole than the furthest point attained by Captain Oagni, of the Duke of the 
Abruzzi’s expedition in 1900, whioh was in 86° 33', itself an advance of 20' beyond 
Nansen's farthest in 1895. In achieving this success he seems to have Bhown his 
usual pluok and determination, while fighting against odds which made it im- 
possible to attain the pole itself, though a point only just over 200 miles distant 
was reached. The Roosevelt wintered on the north-east ooast of Grant Land, near 
Cape Sheridan, a little north of the headquarters of the Alert in 1874-75. On 
February 21, Peary went north with dodges, reaching Cape Heda in three dayB. 
This formed the point of departure from the land, advance parties being sent on 
under Bartlett, Henson, and Clarke, while later on Peary went on himself with 
Henson and a small party of Eskimo. Open water proved a hindrance between 
84° and 85°, while beyond 85° a gale, which raged for six days, broke up the ice 
and destroyed the caches, cutting off communication with the supporting parties, 
and drifting the explorer and his companions to the cast. The furthest point was 
reached by forced marches on April 21, and during the return journey it became 
necessary to kill eight of the dogs for food, the party being hard put to it before 
reaching the north coast of Greenland. During a severe snowstorm the temperature 
fell to 75° below zero, Fabr. At about 84° a big lead was encountered, and the 
party encamped on a great floe, which drifted eastward. Only after five days was a 
passage effected, over young ioe which bent beneath the travellers* weight On 
May 12, Cape Neumayer was reached. Here they killed some musk-oxen, and 
made their way along the Greenland ooast towards the ship. Both the supporting 
parties were driven on to the north coast of Greenland, and one was rescued in 
a starving condition. After resting a week on board the Roosevelt, Peary under- 
took a sledge-journey to the westward, during whioh he completed the tour of the 
north coast of .Chant Land, and reached other land near the 100th meridian. It is 
not clear from the telegram whether this was land not previously discovered, or 
a portion of the lands brought to light by Captain Sverdrup during the second 
voyage of the Frcm — a question on whioh further information will be awaited 
with interest. The homeward voyage seems to have been made unto unusual 
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difficulties ice, storms , and head winds being incessantly encountered. The propeller 
became damaged, as well as the stern-post and rudder-post, the bows were 
damaged by the fall of the foretopmast, and all the coal was exhausted before 
the Labrador coast was reached. The MoosevtU is said, however, to have proved 
herself an excellent sea-boat and good at battling with the ice. The health of all on 
Itoard was good throughout. Commander Peary himtelf has arrived in New York. 

KATHUKATIOAL AND PHYSICAL CttOSBAPHT. 

Mariner's Compass Card. — For the prihmatio compass used by explorers in 
route traversing it has for a long time past been customary to graduate the ring 
into 360°, reckoning from the magnetic north point round by E., S., W. to the 
starting point. The advantage of this system, ^racially in plotting bearings, over 
the older methods ot “ points,’* or even of four quadrant* of 90° eaoh, is readily 
acknowledged by all who have any practical knowledge of the matter, and it 
certainly seems surprising that it has not l«i*<7 since been adopted for tho 
mariner’s compass. Doubtless one reason thAfc the change has not been made is 
the possibility of confusion that such an alteration would be likely to lead to in the 
maritime world until the new system beoame generally recognized. However, 
apart from this difficulty, and the general conservatism in such matters, there 
seems no real reason why tho change should not be made. A compass card, called 
the “ F. Howard Collins’s 360° Mariners' Compass Card," is now being constructed 
on this principle by the makers of Lord Kelvin's compasses, Messrs. Kelvin A 
White, Cambridge Stroet, Glasgow, a specimen of which, with aooompanying letter- 
press setting forth its advantages, has been sent to this 8oclety, and there is 
little doubt that, if it could be adopted generally, as the chief hydrographer to the 
American navy is stated to have said concerning it, “all work -in relation to the 
compass would he facilitated.” In addition to the 360° circle, an inner circle is 
shown, giving points as usual, which arrangement is perhaps advisable for the present. 
It would perhaps be too much to expeot the makers to divide their card according 
to the metrio system instead of into quadrants of 90°, although this would doubtless 
be a more rational arrangement, and one which in all probability will oome into use 
in the future. 

Andent Flora of tho Southern Homisphort.— Among the collections 
obtained in the south by the Swedish Antarctic expedition were certain plant- 
remains discovered by Dr. J. G. Andersson in the Falklands (Speedwell island) and 
thought by him to .be associated with a marino fauna of Devonian age. On this 
account, Dr. Nathorst, to whom they were submitted for examination, was at first 
inclined to assign the most important of them to the genus Aiterocalomites , 
though the character of others of the remains made him somewhat doubtful. He 
has lately pointed out, in a reprint from the Bulletin of the Geological Institute 
of Upsala, vol. 7, that this identification was erroneous, and that the plant in ques- 
tion was in reality a PhyUotheca, representatives of which belong to the “ Qlouo • 
ptcrit flora " known from India and various parts of the southern hemisphere, and 
dating from Permian or Carboniferous times. Should the plant from the Falkland 
islands be a member of the same group, its distribution in space would extend some 
12° to the south of its hitherto known limits in this direction. Although the pro- 
bability is that the Speedwell island formation belongs to the Upper Carboniferous 
or Permian, Dr. Nathorst points out that another possibility (for fit cannot be 
regarded as more) exists. The Qlouopterit flora seems to have displaced an older 
flora of northern type, and it Is not impossible that before doing this its habitat was 
within the Antarctic. In this esse traoes of it might be expected to occur in the 
Devonian of tlie Antarctic region, and the Phyllotheoa from tbs Falklands might be 
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older than the OloMopteris flora known elsewhere, or at least the genus might hare 
rasde its appearance here at an earlier period than elsewhere. The question can 
only be solved by further exploration in the south. 

HERBAL. 

Gift to the Sooiety by the late Captain Wiggins.— In accordance with 
the will of the lste Captain Wiggins, his nieoe, Miss Kelman, has transmitted to the 
Society a handsome silver salver, which, with other pieces of plate, had been pre- 
sented to Captain Wiggins by the Osar of Russia, on account of his continued 
efforts to establish a commercial route by sea along the north coast of Europe and 
Asia and up the river Yenisei. Around the border of the plate is an inscription in 
Russian, and the following inscription has been placed on the centre of the plate by 
Miss Kelman: M This salver was presented to Oapt. Joseph Wiggins, Siberian 
Explorer, by the Csar of Russia, 1094, and left by Oapt. Wiggins to the Royal 
Geographical Society, England, September, 1905” She has also presented to 
the Sooiety the charts whioh were used by Captain Wiggins in carrying out his 
navigations. 

The Minth International Geographic Congress.— Circulars of invitation 
to this Congress, which, as is known, is to be held at Geneva in 1908, have been 
distributed by the organizing committee, and include preliminary announcements as 
to the programme and general arrangements, which follow, broadly, the lines adopted 
at former meetings. The proceedings will consist both of general and sectional 
meetings, the number of sections provisionally arranged for being fourteen. For 
these, separate rooms will be allotted in the University buildings. Offers of com- 
munications will be reoeived up to November 30, 1907, and must be accompanied 
by rkumA, distinctly written (preferably type-written) on one side of the paper 
only, and not exceeding three hundred words. The languages recognized will be 
German, French, Italian, and English, and besides these Latin may also be em- 
ployed. Delegates may be named by governments, universities, geographical and 
other learned societies. A preliminary list of communications offered iB printed in 
the circular. 

The International Geodetie Conference at Budapest— The following 
facts regarding the proceedings of this Conference (September 20 to 28) are gleaned 
from a communication made to Nature by Sir Geoige Darwin, the delegate of the 
British Government, who declares that the work of the Conference was more 
interesting than that of any other at which he has been present The observation 
of the variation of latitude, with which the name of Dr. Albrecht is specially 
associated, was matter of much debate. If the mysterious term a, discovered by 
Prof. Kimura, in the expression for the position of the pole, represents a real 
physical factor, it may be concluded that the equator oscillates backwards and for- 
wards parallel to itself. In the southern hemisphere observations have been made 
in this connection by Dr. Hessen at B&yswater, West Australia, since June 6, 1906, 
and by Prof. Camera, at Oncativo, in the Argentine Republic, sinoe May 5. 
Mr. Iunes will probably take observations at Johannesburg. For the northern 
hemisphere the situations selected are Pulkova, Leyden, Mizusawa, Charjui, Carls- 
forte, Gaithersburg, Cincinnati, Ukiah, and Tokyo. Prof. Helmerl reported on the 
present position of the whole investigation. A preliminary report was road by 
Dr. Hecker on bis voyages (a) from Portugal to Brasil, and (h) in the Indian ocean 
and across the Pacific for the purpose of determining the value of gravity at sea. 
His conclusions are regarded by Sir G. Darwin as forming one of the most noteworthy 
geodetic acquisitions of the last twenty yean. M. Grullaume, assistant-director of 
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the International Bureau of Weights and Measures at Brtteuil, described the im- 
provements made in the use of the Jlderin Wires for the measurement of base-lines, 
and especially the base-line measurement of the Simplon tunnel which the geodesists 
Accomplished in five days by working night and day. Sir G. Darwin was happily 
able to report, inter alia, that in June Oaptain Gordon again began work at the 
triangulatkm of Rhodesia, which will in a few months be finished up to and beyond 
the Zambesi. From Tanganyika the survey northward will fall to the German 
Government In Egypt Captain Lyons is preparing to work southwards. In the 
couree of the discussion ss to the reply to be given to the Co ngre s s es of Geology 
end of the academies who requested geodetic assistance in investigating the interna) 
distribution of mums in the Earth end the rigidity and hwatasy of the Earth's 
crust, one or two highly important oeflsmonteatlona were pre s en te d . Mr. Ttttmann 
and Mr* Hayward gave an elaborate amount of the anomalies of gravity In the 
United Stales. Mr. Hayward showed that the matter of the Barth Is in hydro- 
static equilibrium at a depth of stout 70 miles. Baron Mines explained his 
application of the torsion balance to the determination of loeal abnormalities of 
gravity. 


CORRESPONDENCE. 

The fell of the Central African Lakes : Lake Vyaaa. 

Thx enclosed photograph shows the marks on the rock at Monkey hay, on tbs 
west side of Lake Nyaaa, placed there by the captains of the various stsamers 
plying upon the lake, and indicating the water-level at different dates during 
the past nine years, and, as far as its evidence goes, seems to show a regular 
and persistent fall of the lake-level. The lowest (and latest) date is October 3, 
1004, and this photograph was taken on October 19, 1006. When taking the photo- 
graph I also personally measured the then lake-level, and found it 16 inches below 
that mark. There is thus shown by the photograph direct evidence of a fall of 
some 10 feet 8 inches in eight years, taking the height in November, 1897, as the 
starting-point. 

A further indication of the permanence of the fall is found in the univenal 
native tradition that considerable districts bordering on the lake which are now in- 
habited, were at one time under water which formed part of the lake, the Tiwi 
plain. In most cases, however, native tradition is so innocent of definite dates 
that it is difficult to draw any deductions from it. But in the osse of one such 
tradition the dates can be fixed very definitely. About 20 miles south of Kota-kota 
the short river Ghia still marks the outlet of a u Lake Ghia M found on old maps, 
but now non-existent About 8 miles south of that is the village of Chididi, 
picturesquely perched on what is obviously the cliff of this lake, about half a mile 
inland from Lake Nyasa and facing westwards. Opposite this village I had the 
place pointed out to me where the Itola anchored in what was then “Lake Chia" 
and is now a dry plain. This would be in 1876. I inquired when the lake dried 
up, and the reply was “ when the Government came” This might refer to 1888, 
when the first resident British consul was appointed, but far mom probably to 1889, 
when the treaty with JumW, the great slave-dealing chief of Kota-kota, was made, 
and the actual influence of the “ Government ” was first realised by the natives in 
this part. It was also stated by the chief of Chididi and others that, within the 
memory of living men. Lake Chia was but part of a continuous “lake" which 
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inducted also the now-existing (but now unconnected) string of lakes, Kanipa, Tabe- 
tabe, and Ghikukutu. If this were so — and the positions and surroundings of these 
lakrs certainly allow of it — it would mean that this body of water had a co n nect i on 



MASKS SHOWING FALL OF LAKE NYABA. 

with Lake Nyasa, not only near its southern end through the river Chin, but also 
just north of Kota-kota through the river Eaombe. This agrees exactly with tho 
unanimous assertion of the older Kota-kota natives, that Kota-kota itself was 
formerly on an island. But the important point, as bearing on the Lake fall, is 
that the whole physical surroundings show that, on the assumption that there has 
been since 1870 or earlier a regular fall of the lake, that fall would naturally drain 
this area, leaving small lakes (as actually occurs) in the deeper hollows of what were, 
on this theory, part of the lake-bed in comparatively recent timeB. This is 
corroborated by the fact that three of these small lakes still exist without having 
any source of supply westwaid from tho hills, which aro some distance away and 
are drained ou this side of their watershed by the river Bua, which has its outlet 
some 1G miles further north than the Kaombe. I have said “ since 1876 or earlier ,” 
because it is ovident, from Livingstone's maps, that Lake Chia was not connected 
with the river Kaombe when he visitod Kota-kota. So that tbiB argument, if 
sound, pushes still further baok the date of the commencement of a period of desicca- 
tion. A corroborative evidence of this process may be found at various points 
round Lake Nyasa, where there appear to be evident marks of old “ beaches ” 
at considerable distances from the present lake-shore. This was first noticed 
by Livingstone himself (see LAST Journals , vol. 1, p. 94, where he speaks of 
“ two beaches of the lako ” near “ the confluence of the river Misinjd,” " one about 
15 feet above the present high-water mark, and the other about 40 feet above 
that”). 

There is a great outcry of the European colony at the present time for afforesta- 
tion, to prevent the serious consequenoes which Beem to be arising from this process 
of nature. 

I aro, yours sincerely, 

Wm. 0. Piracy. 
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P.S<~Since writing the above, I biro heard that in April teat tba Gkmim 
Janion, one of the smallest steamers on the lake, crossed the her at tha gd 
of Lake Nyasa into the upper Shiri river on six ooosstotts, the last timet* which 
either it or any other steamer ovoaaed the bar being about five years pSfvtoutly* 
But this crossing waa due to an extraordinarily heavy but very temporary M of 
rain, and its repetition had already beoome impossible by the end of April For 
this information I am indebted to Hr. 8. Lyon, the engineer of the Chari* Jhaeo% 
bnt it is doubtful .whether the fact that tome years ago the bar used tobeoonalantly 
crossed by steamers has any bearing on the question of general desiooetfcw, as the 
ohange in this respect might be accounted for by a silting up of the bar and upper 
reaches of the river, and by tba notorious neglect of the ehanftel of the upper Shlri 
by the authorities, which has led of recent years to the pmtkfBj entire cessation 
of its use as a navigable waterway such as it was a few yearn ego. 


General Report of the Survey of India, 1MMML 

In the Geographical Journal for August last, I note a review on the above, the 
only one I ever had the honour of preparing before my retirement from the depart- 
ment. There are some points whioh perhaps the writer may not be aware of, 
regarding these reports, whioh I should like to mention. 

As he says, there is great delay in the publication of these reports. This is in 
a great measure due to references that have to be made to the foreign and military 
departments as to the desirability or otherwise of publishing matter oonnected with 
all transfrontier work. Then, again, for some years, partly owingto a peremptory 
mandate from the Government of India, the length of all official reports have been 
curtailed and restricted to a given number of pages; and the cutting down of the 
reports of executive officers in charge of field parties, and examining all the proof 
copies, a task which foils on the Surveyor-General and Deputy Surveyor-General, 
entails no small amount of labour in order to condense the final report within the 
prescribed limit of size. Owing to tbe above restrictions, the reports of late years 
have been somewhat scant, and void of matters of general interest to the public, a 
fact which has been commented on by the Indian press ; and it was with a view to 
furnishing something of a more readable nature, I determined to include in the 
appendix as much interesting matter as it was possible to gather. 

Another cause for the delay in publication of the last report was the extra work 
thrown [on the administrative offices by the Survey committee, who were per- 
petually demanding returns, estimates, and statistics of every conceivable subject 
connected with the department. 

The statement that " there is really very little of the Indian peninsula left to 
map ” is hardly borne out by facts. 1 can assure the writer that [there remain very 
large areas whioh will require M re survey,” and not merely “ revision” A glance at 
the • Report of the Survey Committee,’ part L p. 48, will show that the area to be 
surveyed is estimated at 655,360 square miles, whilst that for ** re-survey ” is quoted 
at 479,000 square miles. 

There is no new material in the map of Nepal accompanying Captain Wood’s 
report, beyond what has been in our possession for many years past, and to eay that 
the map is * the work of Captain Wood ” is quite misleading. Captain Wood waa 
merely lent to Katmandu to finally set at rest the discussion that has bean waged 
for yean paat regarding the identification of certain snow-peaks visible from that 
locality. No surveying of any description was attempted, and to say that M the 
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passes biding into Tibet north of Katmandu can now be located with a fair approxi- 
mation to exactness” is purely mythical. 

J. B. Hobday, Colonel, 

Hate officiating Surveyor-General of India. 

Oetober 20, 1906. 

Xiationaries and Philology and Anthropology. 

I was much interested in reading Prof, Haddon*s paper in the August number of 
the Journal, proposing a systematic investigation of the biology and anthropology 
of Melanesia, and I sincerely hope that such an expedition may be organised. > But 
I ask your permission to take exception to some remarks made in the discussion 
following the paper, because they are most unjust to a large body of men who have 
done an immense deal in various parts of the world to advance the knowledge of 
bmguage and of folk-lore. I notice that Mr. Bay said that “the missionaries learn 
the languages, to a certain extent, far enough to be able to produoe a Gospel trans- 
lation, and when that is published, they rarely go any further. Very few of them 
take down native stories, and no native literature is preserved.” How, both these 
statements are very far from the truth. I affirm, on the contrary, that no 
missionary is content with translating a single Gospel, but that the object of 
every Protestant mission is to give the peoples among whom it works all the New 
Testament in the first place, and then the complete sacred Scriptures. The 
annual reports of the Bible Sooiety will fully confirm what I say, and will show 
that every year missionaries are going on to complete the whole Bible in countries 
where it is not already completed ; and, more than that, they are continually revising 
and improving first translations as their knowledge of the various languages becomes 
more perfeot. I may cite Mr. B. N. Cust’s book, 1 A Sketch of the Modem Languages 
of the East Indies’ (TrUbner, 1878), Appendix G, to show what had been done 
by missionaries in the large Indian group of languages nearly thirty years ago, and 
there have been great advances since. It is the same in China now — a large body 
of missionaries from all the Protestant Societies are engaged in a careful revision of 
the Bible ; and it was the same with us here in Madagascar. The first missionaries 
here were indefatigable in completing the New Testament within two years of their 
arrival, and the whole Bible before they had been fifteen years in the island. 
And it is the same with my friends of the L.M.S. Mission in New Guinea now. 
Dr. Lawes, after barely ten years in a part of the island where the language was 
previously utterly unknown, returned to England with a complete translation of 
the New Testament, not “ a Gospel translation/’ to be printed by the Bible Society. 
And although the work is most difficult there in consequence of the number of 
languages, good progress is being made in studying several of them, and in giving 
the people the Scriptures in their own tongues. The fullest statement, and most 
carefully arranged aocount of what missionaries have done and are doing for 
philology is, however, given in the Bev. D. Dennis’s monumental work, 1 Christian 
Missions and Social Progress, 1 in three volumes, with a volume of statistics 
(New York : Revell Company), just completed. Such remarks as those made by 
some gentlemen are amply refuted by an inspection of facts and figures carefully 
compiled in Dr. Dennis’s volumes. Missionaries haVe no need to be ashamed of 
their brethren as scholars, when such names are mentioned as Carey, and Hay, 
and Chamberlain, and Starring in India; as Morrison, Milne, Legge, Edkins, 
and Griffith Johns in China; as Jones, and Griffiths, and Cousins, and Dahle in 
Madagascar ; as Pattiaon, and Codrington, and Turner, and Wyatt Gill in Poly- 
nesia : but the list would be too long were I to attempt to make it anything like 
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comp lete. All philologists know, and will gladly acknowledge, Ik* debt their 
science owm to miseSonariee In all parts of the world, from His time of Ml Wei 
down to the present day. 

A word or two more as regards the second statement, t is. that few of 
them take down native stories, and no native literature Is preserved** Ale is 
equally inaccurate, and I affirm, on the oantrary, that numbers of mMonaries 
are very anxious to preserve and study the folk-lore of the peopiee among when 
they live, and that a large amount of suoh material has been obtained by them end 
put on reoord. Away from aooeas to libraries as I am In this eountry, 1 esnnst try 
to give anything like a complete list, and can only glee a few ex amp les; but a 
reference to the volumes of the Folk-lore Society’s pr o cee din g s will confirm my 
statements. As an instance, however, I may Just say that here In Madagasc a r very 
full lists have been compiled and printed of the native proverbs, and a great many 
have been translated; two considerable bocks have bum printed, giving a large 
number of folk-tales, songs, conundrums, children's games, etc., as well as the 
curious ideas of divination, charms, etc. (in fed, a few of us a few yean ago formed 
a little society for the oolleotion and publication of suoh literature); smeller hooks 
have also been issued, giving native customs, speeches, etc* at marriage*, funerals, 
circumcision festivals, and royal speeches, all of which presorts obsolete or obso- 
lescent forms of the language. I myself have taken much Interest in the dialects 
of the isl and , apd am now proposing a plan to the Aoaddmle Ma l g sofa s for their 
systematic oolleotion and study ; and Dr. Dehle, of the Lutheran Mission, has made 
exhaustive studies of the divination praotioes of the people, and alio of the language. 
Now, what we have done here is not an exceptional fact by any means; witness 
Dr. Turner’s book, ‘Nineteen Years in Polynesia;’ Rev. Wyatt Gill's ‘Historical 
Sketches of Savage Lire in Polynesia, with Illustrative dan Songs; ' and ‘ Myth# 
and Songs from the South Pacific ; ' Dr. Codrington’s ‘ The Melanesians : their 
Anthropology and Folk-lore; 1 Rev. W. Ellis’s ‘Polynesian Researches Rev. R. 
Taylor's ‘ New Zealand and its Inhabitants ; 1 Rev. M. A. Shemng’s 4 Tribes and 
Castes of India,' etc., etc. The contributions of Chinese missionaries to an accurate 
knowledge of the literature of China arc also well known, such as Dr. Legge’s many 
volumes of the Chinese classics, end the learned works of Dri. Chalmers, Edkins, 
Milne, and MorriBon, and others. 

Both philology and literature and folk-lore would be in a bad way were we 
dependent upon colonists and traders for our knowledge of suoh subjects; and had 
not Christian missionaries in all parts of the world, in addition to their chief work 
of tnalring known the gospel, been determined to study accurately for themselves 
the languages and ideas of the peoples among whom they live. 1 therefore have no 
hesitation in again affirming that missionaries, notwithstanding the disparaging 
remarks often made about them by those who know least about what they do, have 
jlone, and are doing, valuable service to philological and anthropological science. 

Jambs Sibbeb, 
Minionary of the L.M.S. 

L.M.S. College, Antananarivo, Madagascar, September 20, 1906. 

The Phoenician Periplus of Africa. 

I am sorry that my remarks on this subject had to be compressed into so small 
a spaoe ee to lay me open to the criticism pronounced by Mr. Heawood on my letter* 
To him I wo uld reply — briefly again — as follows. I am not the first to olaerve 
that the Phoenician legend, with its impossible harvest-story, would have found 
little, if any, support in modern times but for the supposition that the alleged report 
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of a northerly sun must be true because it could not have been invented. I contend, 
not merely that it could easily have been invented, but that the last persona to deny 
this should be those who maintain that a Semitic traffio with Sofala had been gnfag 
on for centuries before Necho’s time. Mr. Heawood disputes my suggestion that the 
statement 44 startled ** the world, or, indeed, anyone beside Herodotus. But surely 
the statement would hardly have been made had it not been thought remarkable. 
And that it could be thought remarkable, even by Herodotus, is surely strange if 
voyages to South Africa had ever been common. Herodotus, Mr. Heawood says, 
had “ pre-conceived ideas.*’ But were not these ideas, at least so far as concerned 
the extent of Africa, actually inspired by the PhoBnioian story ? And aro not such 
ideas, which were certainly not confined to Herodotus, hard to explain as surviving 
in the world if a circumnavigation of Africa had really been made ? When Mr. 
Heawood says “ the natural conclusion ... is not so much that the sun was north 
at noon, as that it was, during the greater part of the day, on the right of the 
general course sailed,” he seems to me to touch upon a weak point in the story. As 
a fact, in a circumnavigation of Africa, the distance to be sailed in an east-to-west 
direction iB surprisingly small, and most of it is off the Guinea coast, north of the 
line, whore Rennell maintains that the Phoenicians could only have made their way 
iu the autumn, when the sun would be on the left hand. That Herodotus, and 
better-informed successors of Herodotus, should have fancied the chief part of the 
voyage to have been from east to west is Burely an indication that a real voyage had 
never been reoorded. 

I am glad to learn that Dr. Keane does not 44 rely on the statement of Herodotus,'* 
though in that case I cannot tell what it is on which he does rely to prove against 
Mr. Maclver that the ancients had a knowledge of the Austral regions. I intro- 
duced Posidonius chiefly to show that a competent scientific authority, who knew 
as well as any modem — and much better than Borne moderns — what a northerly sun 
would imply, was not impressed by the mention of one. But Posidonius also was 
an opponent of a theory once widely current, that the equatorial heat was insupport- 
able. How did this idea find a place in a world of which 44 the Austral regions ** 
had long been known? Of Dr. Keane's wild attack upon Posidonius, ae it has 
absolutely nothing to do with the subject in hand, I will merely Bay that I can find 
no justification for it in anything recorded of that eminent man. 

I venture to think that Herodotus does Bpeak of a Carthaginian circumnaviga- 
tion, though no doubt in a provokingly elliptical phrase. Both Gaisford and 
Rawlinson understand him as saying that, whereas Neoho gave the first proof, the 
Carthaginians in the second place represented themselves as having 44 made the 
voyage** (Rawlinton), or as having ascertained that it could be made (Gaisford), 
which amounts to the same thing. 

E. J. Webb. 

Trewoll&ok, Bodmin. 
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Additions to the Library. 

By HOWARD HBAWOOD, MJL, Librarian, R.G.8. 

The following abbreviations of noons and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in eaoh case written in fall 
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A = Academy, Academia, Akademle. 
Abh. = Abhaodltmgen. 

Ann. s Annals. Annalm, Aimalan. 
b = Bulletin, Boltettbo. Boletim. 
col. = Ookaias. 

Com. as Commerce. 

E. = Eidkande. 

G. = Geography, Geographic , GeograiU 
Ges. = Gesefiaoheft. 

I. = Institute, Institution. 

1b. as Ixvestiva. 

J. as Journal. 

Jb. = Jahrbuch. 

k. n. k. = kaiserlich nnd kdoigllch. 

M. =s Mitteilongen 


Mag. as Magaalne. 

Mem. (Mtfm.) » Memoira, Mdmoireo. 
Mel (mdi) ss Meteorological, etc. 

P. as Proceeding!. 

B. a Royal. 

Bov. (Riv.) a Review, Revue, Rtvista. 

S. = Society, Sodrftd, Selekab. 

So. a 8eienoe(«). 

Sitfib. - Sitmmgsberioht. 

T. a Transactions. 

Tb « Tijdsohrift, Tldckrift. 

V. ** Vereln. 

Verb, ss Verhandl ungen. 

W. s: Wissenschaft, and compound* 
Z. ^ Zeitaehrift. 


M. as MUteilnngen I Zap. ss Zapiski. 

On aooovnt of the ambiguity of the words oetaw, quarto, eta., the ^ie of bookain 
the list below ie denoted by the length and breadth of the cover in inbhec to the nearest 
half-inch. The eize of the Journal is 10 X ty 

A aeleetion of the worka in thia list will be nctLeed elaawhere la the M JoarnaL" 

EUROPE. 

Albania. B 8 G. RomdiUt 27 (1900) . 39 63. Burilsanu. 

Romiuil din triuughiul Vallona- Arden i^a-Boi at (Albauiu), du C. Ifvrileanu, 

Alps— Dauphin*. £m G. IS (1906) * 487-442. Jbcob. 

Rapport preliminaire but lee travaus glaoiairee on Dauphiud pendant Mtd 1906. 

Par Charles Jacob 

AlpB— Monte Roia. B8G. Ilalinna 7 (1900) 639 662 Alessandri. 

I > 111 * moBi eulla vetta del Monte Rosa, conferenza dal dott O AleBBandri H ith 
Illustration*. 

A’ps— Morphology. Vierteljahrsckrift Natur/. Get. Ztirich 51(1906): 1-49 Heim. 
Geologiache Nachlese von A. Helm Nr. 16- Em Profll am Sttdrand der Alpen, 
der Piiooaenfjord dor Breggiasdhlnoht. With Map and Profile*. 

Alps and PyrsnoM. Xo G\ 18 (1906): 417-424. lapytriat. 

‘Lee dpoques glaciairet dans lo massif alpin et la region pyrend«nne. Par A. de 
Lapparent. 

Austria DruUch Rundschau Q 28 (1906) : 397 -405. Mayer. 

Die sildlichsten Uel>ergange vora Donau- sum Eliugebiet. Von Prof. Dr J. Mayer 
With Mapt and Illustrations 

Austria. (Bobus 29 (1906) 152-157. Perko. 

Die Biesengrotte bei Triest-Opoina. Von G. A. Perko. With Plan and IUut * 
tration* 

Austria — Behsmla. M.K.K.G. Got. Wien 49 (1906) : 60-78. fckaddcr. 

Das Duppancr Mittelgebirge in B6hmen. Von Dr. K. Bchndoer. ^ 

Austria— Tirol. B.8.G. Ilaliana 7 (1906) : 546-568. Marion 

Bui ghiaooiai dell* Adamello-Presauella (alto baoino del Barca-Mincio). Nota del 
• Prof L. Marson. With Map and Illustration*. 

Austria— Tirol Frooh. 

Debar den Gebirgsbau der Tiroler Zentralalpen, mit bosonderer Rttcksioht auf den 
Rtenner. Von Friti Freeh. (IF. Srgdmh., Z. Denij.u. Oederr. Alpenv. 2, Heft 1 
(1905) : pp. x. and 98.) With Map, Illustration*, and Diagram*. 

Belgium. M Beige G&logie, Prods- Verb. 90 (1906): 100-102. Ilmeons. 

Do 1'inddpendance, on Belgique, dee chalnes caWdonienne et heroynienne. Par 
G. Bimoens. 

lolginm — Titft Mcrtclet. 

Arms Industry of Lidge. Foreign Office, Miscellaneous, No. 650. 1906. Bile 
10 X 6|, pp- 04. Diagram. Price 7 |d. 

Bulgaria. Tour du Monde 12 (1906) : 241-261. lauay. 

Lee Balkans de Bulgaria. Par L. de Letmaj. With Map and Illustrationt. 
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Oorsloa and fleidin to. M.E.K.G. Get. Wien 49 (1906); 74-86. Mmut. 

Oonioft usd Sardinian in vergleiohender Dantellnng. Ton G. Sohoener. 

Denmark. 0.K 19 (1906) : 861-878. 

Dftnemarks Boden nnd Oberll&ahe. Ton F. Maohadek. With Illustration* 

Bmrepe. Fbilippeon. 

Europe. Zweite Aufl. dea von Dr. Alfred Philippean nnd Prof Dr. Ludwig Neo- 
mann verfassten Werkes, nen bearbeitet von Prof. Dr. A. Philippaon. (Aligemeine 
L&nderkunde, herauagegeben von Prof. Dr. W. Sievere.) Leipzig nnd Wien : 
Bibliographisobea Institut, 1906. Sim 10) X 74, p. adi. and 762. Maps and IUut- 
trations. Price 17 1 . 

Swop#— Langnagaa. , Deutsche Erd* 4 (1905) : 47-51. Zemmrieh. 

Die deuteah-rornWh' *' $Jraehgrenze. Ton Johannes Zemmrioh. 

Vn M*. 0.Q. Com. Bordeaux ST (1901) : 129-14S. Mbit. 

Topographic anoienne et moderne dea laos d’Hourtin et de Lacanau. Par O. 
Duffart. With Mapt and Sections. 

Franoo. BJ3.Q. Com. Bordeaux 89 (1906): 81-86, 61-76. Paniagna. 

Lea Landes de Gaaoogne et lea Deltas de la Gironde. Par A. de Paniagna. With 
Map 

Italy. Baedeker* 

Italy. Handbook for Travellers by Karl Baedeker. First Part : Northern Italy, 
including Leghorn, Florence, Ravenna, and Bootes through Switzerland end Austria. 
18th edition. Leipzig : K. Baedeker; London: Dulau ft Go., 1906. Size 6) x 4), 
pp. lxiv. and 592. Mapt and Plant . Price 8m. Presented by Messrs. Dutuu & Co 

United Kingdom— Ireland. Oooke. 

Handbook for Traveller* in Ireland. Seventh Edition. Bevieed and Edited by 
John Oooke. London : E. Stanford, 1906. Size 7 x fi» pp. x., 58, and 576. Maps 
and Plans. Pries 9s. Presented by the Publisher. 

The sixth edition, issued iu 1902, has been here subjected to a renewed revision. 
United Kingdom— Isis of Wight Ward. 

Thorough Guide Series. The Isle of Wight, with Notes for Geologists and Qyolists. 
By C. S. Ward. New edition. London : Dulau ft Go., 1906. Size 6) x 4), pp. xiv. 
end 86. Maps and Plane. Price 2s. 6d. wet. Pretented by the Pubtiehere . 

United Kingdom— Ink* District. Baddeley 

Thorough Guide Series. The English Lake District By M. J. B. Baddeley. 
Tenth edition. London : Dulau ft Co., 1906. Size 6) x 4§, pp. xxx., 16, 248, and 
20. Maps and Panoramas. Price 5s. net Presented by the PtMUhers . 

United Kingdom— Meteorology. Hill. 

British Rainfall, 1905. On the Distribution of Bain in space and time over the 
British Isles during the year 1905. ... By Hugh Robert Mill. London; E. 
Stanford, 1906. Size 9x5), pp. 88 and 272. Maps and lUuetraMone. Price 10e. 
Presented by Dr. B. B. Mill. 

It is pointed out that the number of stations from which returns are published at 
last exceeds four thousand, though the distribution of the rain-gauges over the oountry 
(graphically shown on a map) still leaves something to be desired. Exoept in the 
extreme north of England, the areas more than 10 miles from any gauge ooour only in 
Scotland, South Wales, and Ireland. 

United Kingdom— Sootland. Baddeley. 

Thorough Guide Series. The Northern Highlands, Sootland (part ii.) ... By 
M. J. B. Baddeley. 7th edition. London : Dulau ft Go., 1906. Size 6) x 5, 
pp. xvi. and 150. Maps and Plant. Price 8s. 6d. net. Presented by the PvMUhere. 
The only fault to be found with this guide is that the general map if zo inserted that 
it cannot be kept open while the text is being consulted. 

United Kingdom— Yorkshire. Baddeley. 

Thorough' Guide Series. Yorkshire (part ii.). West and part of North Biding* and 
all parts of the oountry West of the North-East Main Line ; also Barnard Gertie 
and Teeadale. By M. J. B. Baddeley. Fifth edition, thoroughly revised. London : 
Dulau ft Co., 1906. Size 6) X 4), pp. xvi and 152. Mans and Plans. Price 
8s fist. Presented by the Pubtiehere. 

A section map of Bipon and neighbourhood is added in this edition. 
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Asians Russia. ^ 

Superflcie do la Riusie d’Asie, aveo let bassins : des oceans, des men, das rivifcns 
et des laos, ainsi que lea superficies des divisions administrative* sous la ifegne do 
Nicholas II. Par A. de Tillo. [In Hussion.] St. Fetersbourg, 1905. 


l’Empereur ». «« **»*«• l am d*. ^vwnwrarf, isuo, 

Sise 14 X 11 JiPP-xxiv., 66, 85, 101, 4, 6» 5. Maps and Diagram* ; also Map, separate. 
Presented by M. J.&e Sehokalahy. 


China. Peterman** M. 50 (1906) : 91-02. Ifatf. 

E. v. Cholnoky fiber Ftassregulisrnng und Bodenmellorntlonen in China. Von 
Prof. Dr. L. v, Ldczy. 

Summary of a memoir published by the Hungarian Hydrological Offloo 
China and Korea— Meteorology. Monthly Weather Her. 88 (' ** ,477 480. Okada. 

The Rainfall of China and Korea. By T. Okada. With M* 


Ohina— Kwang-fii La 0 , 18 (1906) : 476- 1W), Francois. 

Mission au Kouaug-Si. Par M. le lieutenant Froi^im 


Chinese Turkestan — Historisal Indian Antiquary 35 ( ifMHJ) . 1-80. Lterl. 

The Kharostm Country and the Kharostri Writing. By S. Ldvi. Translated by 
Mattel Bode. 

Dutoh East Indies — OommerelaL Bookslmann. 

WirtecbafUgeographie von Niederliudsoh-Oit-Indien. Von Albrecht von Bockel* 
mnnn. (Angewandto Geographic. Hefte nor Vorbreituug geogmphischer Konnt- 
nifl»« iu ihrer Boziehung sum Kultur- und Wirtschaftslelwn. Ileransgegeben von 
Prof. Dr. Karl Dove. 2 Heme, 2 Heft.) Hallo a. 8. : Gobauer-Schwetsohke, 1904. 
Size 94 X 64, pp. 92. i’i ice lm. 80. 

French Indo-China. B. OowUfVArte FrangaUe 6 (1906) : 229-284. 

Les Voies de penetration au Laos ftanvais et au Siam. With Map. 

Frenoh Indo-China— Tongking. Isjonqnidrs. 

Ethnographic du Tonkin Septentrional, l’ar Ip Commandant K Lunet de Lajon- 
(juifere Paris: E Leroux, 1906. Size 11 4 x 74, pp. 884. Map and Illustration*. 
Presented by the Publisher. 

India— Bengal. Wilson. 

Indian Reoords Series. Old Fort William in Bengal. A Selection of Offloial 
Documents dealing with its History. Edited by the late Dr C. K. Wilson. 2 voln 
London: J. Murray. 1906. Size 9 4 X 64, pp (vol 1) xl.and 256 ; (vol. 8) viii. and 
330. Plan s ami Plates. Prirt 24*. net. Presented by the Publisher. 


India— Bhutan. 

Through Bhutan with the Mission, 1905. [NnotpajHT Outlines.] Size 13 x 84. 
,>p. 31. 

Cuttings from the Pioneer , revised by Mr. A. W. Paul. 

India — Bhutan. Records Oeal. Sur r. India 84 ( 1906) : 22-30. Pilgrim. 

Notes on the Geology of a portion of Bhutan. By G. E. Pilgrim, b sc. With Map 
and Section*. 

India — Bhutan. Record* Geol. Surr. India 84 (1906) .* 31-36. Pilgrim. 

Report on tho Coal ooourrenoes iu the Foothills of Bhutan. By G. E. Pilgrim, b.sc. 

India— Himalaya. B.8.G. Genive 45 (1906): 87-90. Ouillarmod. 

Au Kangchinjunga (8585“). Voyage et explorations dans l'Himalaya du Sikliim 
et du Ndpal. (R&umd.) Par Dr. J. J. Ouillarmod. 

India— Himalaya. Alpine J. 88 (1906) : 201-228. Langztaff. 

Six Months’ Wandering in the Himalaya. By T. G. Longstaff. With Map* and 
Illustration*. Alto separate copy. 

India— Historisal. Indian Antiquary 84 (1905) : 258-261. Pearson. 

Alexander, Porus, and the Panjab. By C. Pearson. (With a Map, and a Prefatory 
Note by Vincent A. Smith.) 

Discusses the topography of Alexander’s march in the light of close personal know* 
ledge of tiie ground. 

India— Historisal. J.B. Asiatic 8. (1906) : 558-580. Yost. 

Identifications in the Region of Kapilavastn. By Major W. Vost. With Map. 

Mo. VI. — Dkxkbsk, 1006.] 2 x 
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Indo-Ohina — Tonkin. B. Emmomique (fndo-Ohine) 9 (1906): 150-15G. 

Note sur lea OrueB it Inondations on 1 905 (au Tonkin). Par M. Lantenois. With 
Map. 

Japan. 

The Sixth Financial and Economic Annual of Japan. 1906 The Department of 
Finanoe, Tokyo. Size 10$ x 7$, pp. vi., 210, and 60. Map and Diagrams. 

Malay Archipelago— Niaa. Rappard. 

Tt K. Ned. Aard. QenooU, Amsterdam 28 (1906): 718-724. 

Versing coner reia pnr Uouvernements-stooruschip “ Condor ” naar de Zuid-Oost 
on Zuidkust vau Nias van den 20sten tot en met 28 October 1905. Door T. O. 
Rappard. 

Malay Arohipelago — Sumatra . O’Brien. 

Ts. Ned. Aard. Q< runts. Amsterdam 28 (1906): 939-1014. 

Rapport omtrent de tegenwoordige politiuke en coonomische verhoudingen en toe- 
Htauden in de Kampar-Kiri-landen. Door J. L. O’Brien. With Map. 

Northern and Eastern Asia. Keane. 

Stanford’s Compendium of Geography and Travel (Now Issue). Asia. Vol. 1. 
Northern and Eastern Asia. By A. H. Keane, Second Edition. London : 

E. Stanford, 1906. Size 8 x 54, pp. xxvi. and 528. Maps and Illustration s. Price 
15«i. Presented by the Publisher. 

The main results of geographical exploration during the past deoade have been 
embodied in this edition. 

Philippine Islands. Dannoey. 

An Englishwoman in the Philippines. By Mrs. Campbell Dauncey. London: 
John Murray, 1906. Size 9 x 6, pp. xx. and 850. Illustrations. Price 12 1. net. . 
Presented by the Publisher. 

Philippine Islands. Foreman. 

The Philippine Islands. A political, geographical, ethnographical, social, and 
oommoroial history of the Philippine Archipelago, Embracing the whole period of 
Spanish rule, with an account ol the succeeding American Insular Government. By 
John Foreman. Third Edition. London: T. Fisher Unwin, 1906. Size 10$ x 6$, 

? p. xxii. and 668. Maps and Illustrations. Price 25s. net. Presented by the 
‘ uhlisher . 

Csrefully revised and brought up to date. 

Southern India —Anthropology . Thurston . 

Ethnographic Notes in Southern India. By Edgar Thurston. Madras : Printed by 
the Superintendent, Government Press, 1906. Size 9x6, pp. viii. and 580. 
Illustrations. Price 6s. Presented by the Government Press , Madras. 

Brings together a large body of facts obtained both by personal observation and 
inquiry and from printed sources. 

Tibet. Sherring. 

Wostern Tibet and the British Borderland, the sacred country of Hindus and 
Buddhists ; with an nooount of the Government, Religion, and Customs of its 
Peoples. By Charles A. Sherring. With a chapter by T. G. Longstuff, describing 
an uttempt to olimb Gurla Mandhata. London : E. Arnold, 1906. Size 10 x 6, 
pp. xvi. and 876. Maps and Illustrations. Price 21s. net. Presented by the Author. 

AFRICA 

Abyssinia— Historical. Beooari. 

Kerum Aethiopicarum Soriptores Oooiden tales inediti a Saeoulo xvi. ad xix. ourante 
C. Beooari S.I. Vol. 4. P. Emmanuelis Barradqs S.I. Tractatus Tres historioo- 
geographioi. ltomae: C. de Luigi, 1906. Size 11 x 8, pp. xxxii. and 402. 

Africa. Deutsche Erde 4 (1905) : 121-125. Langhans. 

Deutsche Arbeit in Afrika 1884 bis 1905. Von Paul Langhans. Map. 

Afrioa— Meteorology. Petermanns M. 62 (1906) : 73-82. Fraunberger. 

titudien fiber dio jahrliohen Niedersohlagsmengen dea afrikanisohen Kontinents. 
Von G. Fraunberger. With Map. 

Noticed in the Monthly Record, November, p. 507. 
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Africa— Political. landman. 

Great Britain in Modern Africa. By Edgar Banderaon London : Reeley k Go., 

1907 [1906], fliae 8| x 5), pp. iv. ana 880. Map awl Pu traits. Price 5s. Pre- 
tented by the Publishers. 

A compilation, bringing together the main facte nt Hritiah political relationa with 
Africa since the beginning of the nineteenth century 

Africa— Political. 

Treaty Series. No 4 1906. Agreement lx tween the United Kingdom and tbc 

Independent State of tlio Congo, modifying the Agreement signed nt Hnmsels, 

May 12, 1891. Signed at ljondun, May 9 I90ti London, 1906 Mze 9} x 6, 
l»p 4 Price }d. 

Sec Journal , vol 27. p 629. 

Africa— Political. Mouvement G. 28 ( 1900 ) 'll 7 280 

1/ Accord Aiiglo-Ckmgolun> dn 9 mai 1906. 

Gape Colony — Griqnaland West. Young and Johnson. 

T Geoi S South Aft tea '«>»*/ ,il 39. 

Glacial Phenomena in Griqualaud West. L> It. li. Young and J. P. Johnson. 
With Plate*. 

Gape Oolony -Irrigation. 

Cape of Good Hope. Report of the Director of Irrigation for tlie Two Years ending 
December 81, 1903 Capo Town, 1906. Size 13x8, pp. 86 Plane. Presented by 
the Director of Irrigation, Cape Colony. 

Central Africa. Lloyd. 

Uganda to Khsrtonna. Life and Adventure on the Upper Nile. By A. II. Lloyd. 
With a I*reface by Victor Buxton. London . T. Fisher Unwin, 1906. Size 9x6, 
pp xii. and 312. Map and IUustratiors. Prict 10* (id. net. Predated by the 
Publisher. 

This is not morely the account of a journey, but tho record of a lengthened residence 
among some of the law-known tribes of Western and Northern Uganda, about whose 
manners and oustoms it contributes a good deal thut is new. 

Congo State. Lemaire. 

Mission Scientiflque Congo-Nil. It caul tuts dcs observations astronomiquos, mag- 
netiques ct altimetriques efl'cotucos hur le tomtoire do 1’Etat Inddpendant dn 
Congo, du Vcndrodi 5 Soptembro 1902 au Vondredi H Avril, 1903. Par le Com- 
mandant Ltmaire Cli Size 13 X 10, pp. 54. Map Presented by the Author. 

Congo State. G T$ 18(1905 06): 216-224. innd. 

Gennem Landet Nord for Lutdiflodon (N. 0. f. I Leopold II. 80 i Kongo). Elfter 
Dagbogsoptegnclsor og offloiello Kapportcr. At Otto J. Lund. With Sketch-map. 

Congo State. Mou cement G. 28(1906) 313-318. [Wauters.] 

Souvenirs historiques. With Map. 

Congo BUto. Mourement 0. 28 (1906) : 360-363. 

Lee Territoires Nord- Eat de l’fitat Indopendant dn Congo (considers spdoialement 
an point de vne orographique et geologiquo) 

Congo BUte— Ethnography. J. Anthrop. I. 86 (1905) : 398-426. Torday and Joyce. 

1 Notes on the Ethnography of the Ba-Mbala. By E. Torday and T. A. Joyoe. 
With Map and Plaice. 

East Afriea. Scottish G. Mag. 22 (1906) : 841 -354. XUot. 

From Mombasa to Khartum : through Uganda and down tho Nile. By Sir O. 
Eliot, X.U.M.G., etc. 

Eritrea. Btv. G. Italiana 18 (1906) : 182-192. Daiaelli and Marinelli . 

Dctarminasioni altimetricho nella media valle dell' Anseba e negli altipiani di 
Molcbso e di Halhal (Colonia Eritrea). NoU di G. Dainelli od O. Marine lli. 

Eritrea. Penns* 

Aw. G. B. Penns. Per I’ltalia Africans. Studio oritieo, eon Prefaxione del 
Prof. Achilla Loria. Roma : E. Voghera, 1906. Size 9| x 8|, pp. xxxvi. and 720. 
Price L.10. 

Discusses the resources and prospects of Eritrea. 


2x2 
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French. Sudan. C. Rd. 148 (1906) : 193-195. Ohudeau. 

De Zinder au Tchad. Note do K. Ohudoau. 

German East Africa. Peterm anns M. 52 (1906) : 121-136. Van der Burgt. 

Von Mwansa nacli Usohirorabo, 29. September bis 7. Okfcober 1903. Von J. M. M. 
Van der Burgt. With Map . 

Orange River Colony. Johnson. 

Orangia. A Geographical Reader of the Orange River Colony. By W. S. 
Johnson. London : Longmans & (Jo., 1900. Size 7} X 5, pp. vi. and 06. Mapt 
and Illustrations . Price 1*. 6 d. Presented by the Publishers. 

A good elementary geography of the Orange River Colony. 

NORTH AMERX0A. 

Alaska. Brooks. 

Tho Goography and Geology of Alaska, a summary of existing knowledge. By 
Alfred 11. Brooks. With a Section on Climate, by Cleveland Abbe, Jr., and a 
Topographic Map and description theroof, by R. II. Goode. (U.S. Geological 
Hurvoy, Professional Paper No. 45.) Washington, 1906. Size 12 x 9, pp. 328. 


Maps and Illustrations. Presented by the U.8. Geological Surrey. 

Reviewed ante, p. 626. 

Alaska. Tmer 28 (1906) : 181-185. Wiklund. 

Lappor ooh renar i Alaska. Af E. B, Wiklund. 

On Lapps and reindeer in Alaska. 

America— Discovery. AbrdjfB.8. nonyroisr G. 34(1906): 1-10 Teleki. 

Japans Rolle in der Goschichtc der Entdeokung Amerikas. Von Paul, Grafen 
Teleki. ( Fifldrajti KVtlemfnyeh 84 (1906) : 1-13. With Maps.) 

Canada. J. G. 5 (1906) : 74-77. Dresser. 

Tho Monteregian Hills, a sories of volounio Buttes. By J. A. Dresser. With 
Map and B lustration. 

Canada. Deutseh. Erde 6 (1906) : 47-55. Oppel. 

I)aa Dcutsohtum in Kanada. Von Alwin Oppel. With Map. 

Canada. Trans. JI.S. Canada , II. Ser. 11, 1905 (1906): Section II., 99-119. Snlte. 
Origin of the French Canadians. By B. Sulto. With Map, 

Canada- Bibliography. Dionne. 


Trans. 11 S. Canada, II. Scr., 11, 1905 (1906): Section I., Appendix, 155 pp. 
lnvontaire okronologiquo di'B ouvrages publics h l’etrangcr dans divorces lauguos 
sur la N envoi lo-Franco c*t sur la Province do (Quebec, depuis la deeouvorte du 
Canada juHqu’h nos jourc, 1534-1906. Par Dr. N.-E. Dionne. 


Fourth Census of Canada, 1901. Vol. 4. Vital Statistics, School Attendance, 
Educational Status, Dwellings and Families, Institutions, Churches, and Schools, 
Electoral Districts and Representation. Ottawa, 1906. Size 10 X 7, pp. 468. 

Canada —Geodesy. IW. 11. S. Canada , II. Scr., 11, 1905 (1906): xovii.-xcviii. McLeod. 

Report of Committee on Geodetic Surveys. Presented by C. H. McLeod. 

Canada— New Brunswick. Ells. 

Trans, li.8. Canada , II. Ser. 11, 1905 (1906) : Section IV., 21-35. 

Somo Interesting Problems in New Brunswick Geology. By Dr. B. W. Ells. 

Canada — Bookies. Appalachia 11 (1906): 125-132. Fay. 

The Continental Divide on the Bow Range. By Charles E. Fay. With Illus - 
tt attune. 

Mexico. George. 

Das heutige Mexiko und seine EulturfortBohritto. > on P. George. Beiheft zu 
den Mitteilungen der Geogr&phisohen Gescllsoh&ft (fttr Thttringen) za Jena. 
.Iona: G. Fischer, 1906. Size 9} x 6, pp. 134. Illustrations. 

Mexioo —El Carmen. Acevedo. 

El Partido del Carmen (Estado de Campeche). Bosqnejo GeogrtLfloo-Esta dfs tioo, 
Pintoivsco c H iatonoo. Por Jnsto R. Acovedo. Mexico, 1904. Size 9 x 6, pp. 44. 
Chart and Illustrations. 
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Merrill. 


Mexico — Maps. B. American 0.8 . U (1906) : 881-287. 

Maps of Mexioo. B y F. J. H. Merrill. 

Describee the 1 : 100,000 map baaed on the nearly completed topographic survey. 
North America. Popular 8eL Monthly 68 (1906) : 800-322. Merrill. 

Tlie Development of the Glacial Hypothesis in Ainorioa. By Dr. G. P. Merrill. 

United States. Science 28 (1906) . 704-706 Hilt 

On the Origin of the Small Mounds of the Lower Mississippi Volley and Texes. 
By B. T. HilL 

United States Mississippi. Trans. 

Dio Kolonisation dee Miasissippitales bis turn Ausgange der franzosisohen Herr* 
eohaft. Eine K ol< •nialhistorisone Studio von l>r Alexander Fraue. Jxupsig: 
G. Wigand, 1906. Sice 9x6, pp. xxiv. and 164 Map. Price 10m. Presented 
by the Publisher. 


CENTRAL ANU SOUTH AMERICA. 

Argentine Republic. Globu* 89 (1906) : 218*220, 220 284 TrUf. 

Eiue Piloomayo-Reiae in den Cbaeo Central. Von V. Frltf. With Map m d 
Illustration*. 

Argentine — Buenos Ayres. IU.G. An/nitino22 (1‘art 2). 43-57 Morales, 

(loogmlla Argon tin a l'rovincia do Buonos Aires . Region do las Sicri»n. For 
Ivlina G. A. do Correa Morales. 

Argentine- Patagonia. C.H.A. Sr. 142 (1906) : 1892- 1894. Gandry. 

Fossiles do Putagoniv. Etude sor uno portion du uiondo antarotiquo. Far Albert 
Ciaudry. 

Bolivia— Andes. Appalachia 11 (190G) : 95-110. Peck. 

Climbing Mount Sorata. By Annio S. Peck. With Illustration*. 

Bolivia— Ethnology. Roeen. 

Int. Amcrikanistcn-Konyreu 14 Top., 1904 (1906): 649-658. 

The Chorotes Indians in tbo Bolivian Chaco. By Count Eric von Rotwu. Illus- 
1 ration*. 

Bolivia — Fossils. Nordenekibld. 

K. SveuJca V'tnokaps-A. UamUinyer 87 (1903): No. 4 (pp. 30). 

Uflier die SkugotitTfoMflilieu deHTurijuttds, SUdainorikn I. Mastodon AndiumCuv. 
Von Erland Nordenskidld. With 7 Vales. 

Brasil. BE.lt G. dWurer * 29, 1905 (1906) : 421-404. Georlette. 

Los truvaux de transformation do In villc du ltio de Janeiro et de construction du 
port. Pur F. A. Georlette. With Map*. 

Brasil. Int. AmerikauM* n-Kmoju ## 14 Tag , 1904 (1906): 507-515. Ihering 
Ueber das naturlieht* Vorkommen \uu Vephrit in Brosilicn. You II. vou Ihering. 
Brasil— Amason. Bds&undson. 

Early Relations of the Mauvas with the Dutch, 1600-1732 By Rev. Gcorgo 
, Edmundson. [From the English Historical lleriew , April, 1906. j Size 10 X 6, 
pp. [25]. Presented by th Author. 

• Central America. La (i. 18 (1906) : 482-486. Perigny. 

A travers le Peteu et le Yucatan. Par Le Comte Maurice de Perigny. 

Chile— Strait of Magellan. Prtermanw M. 52 (1906) : 139-140. Btange. 

Dio Erforsohung dcr Magellunstraese. Von P. Btange. With Map. 

On the work of the Chilian navy during the past half-century. 

Colombia. Petre. 

The Republic of Columbia : An Account of the Country, its People, its Institutions, 
and its Resources. By F. Loraine Petre. London: E. Stanford, 1906. Size 
9 X 6, pp. xii. and 352. Map and Illustrations. Price 8i. 6 d. net. Presented by the 
Publisher. 

Peru— Andes. Petermanns M. 62 (1906) : 109-1 14. Weberbauer. 

Grundzugc von Klima und Pflanzenverteilung in den peruanischen Auden. Von 
Dr. A. Weberbauer. 
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AUSTRALASIA AND PACIFIC ISLANDS. 

Australia— Transport. Deutsch. 0. Blatter 89 (1906) : 61-153. Gait. 

Zar Entwioklung der Verkehrswege des australischen Kontineuts. Yon M. Gfast 
With Map. 

Midway Island. Bryan. 

Bernice Pauahi Bishop Museum , Director's Hep., 1905 : 37-45. 

Report of a Visit to Midway Island. By W. A. Bryan. With Map. 

A short account of the island (more correctly islands) was given in the Journal, 
vol. 24, p. 228. 

Bow Guinea. Ts. K. Ned. Aard. Qenoots. Amsterdam 88 (1906) : 919-933. Herwerden. 
Ecu verkenningsrois dor Znidwestknst van Niouw-Guinea, van straat PrinseB 
Marianne tot de Providentiaal-bank ; dd. 23 April — 8 Mei 1906. Door J. H. 
Hondius van Herwerden. With Map and Illustrations. 

New Guinea. Van der Henlen. 

Ts. K. Ned. Aard. Qenoots. Amsterdam 23 (1906): 732-734. 

Ontdekkingon in Zuidelijk Nieuw-Guiuea. Door J. O. Van der Moulen. 

New Guinea. 

Parliament of the Commonwealth of Australia, 1905. British New Guinea. 
Annual Report for the year ending Jane 30, 1905. [Melbourne, 1905.] Size 
13 x 8$, pp. 80. 

New G uinea, 

lhutech , Kolonialllatt 17 (1906) : 286-291, 313, 316-320, 345-350, 440-445, 464-492. 
Baiuing, Land und Leute. 


POLAR REGIONS. 

Antarctic. [Brown, Kossman, and Pirie.] 

The Voyage of the Scotia. Being the Record of a Voyage of Exploration in 
Antarctic Seas. By throo of the Staff. [R. N. lludmose Brown, R. C. Mossman, 
and J. H. Harvey Pirie.] Edinburgh and London : W. Blackwood & Sons, 1906. 
Size 9x6, pp. xxiv. and 376. Maps and Illustrations. Price 21s. net. Presented 
by the Publishers. [To be reviewed.] 

Antaretio. Scottish Q. Mao. 88 (1906) : 373-374. Bruoe. 

The Area of Unknown Antarotio Regions compared with Australia, Unkuown 
Arctic Regions, and British IsleB. By W. S. Bruce. With Map. 

Antarotio. Z. Qletsoherkunde 1 (1906): 61-65. Drygalski. 

Die Bowegung des antorktisohen Inlandeises. Von E. von Drygalski. With 
Illustration. 

Antarotio —Exploration. Lapparent. 

L'Epopoe Antarctiquc. Pur A. de Lupparent. (From the Journal des Savants , 
Paris, 4" Auneo, 1906, Nos 4-5, Avril-Mai.) Size 11x9, pp. [25]. 

Antarotio— Graham’s Land. C. Rd. 148 (1906): 178-180. Gonrdon. 

Los rochet* microlitiqucs do la Terre de Graham recuoillies par l’expddition antarc- 
tiquo du Dr. Charcot. Note de E. Gourdon. 

Greenland. Q. Ts. 18 (1905-06) : 195-199. Mylius-Eriehsen. 

Plan til en dunsk Skibs- og Slaodeckspedition til Gr0nlunds Nordostkyst. Af L. 
Mylius-Kriohseu. 


MATHEMATICAL GEOGRAPHY. 

Cartography. Petermanns M. 52 (1906) : 97-109. Eokert. 

Neuo Entwhrfe ftir Erdkarton. Von I)r. Max Eckert. With Diagrams. 

Suggests various new forms of map-projections, some of them bearing a general 
resomblunoe to those used by Ortelius ana others in tile sixteenth century. The mathe- 
matical formulae are fully worked out. 

Cartography— Projection. Petermanns M. 62 (1906) : 92-94. Hammer. 

Ein neuor Yorsohlag filr den Netzentwurf topograph ischor Karteu. Von Prof. Dr. 

E. Hammer. 

Acoount of a projootion proposed by Herr F. J. M tiller, which, however, is rather of 
theoretic interest than practical importance. 
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navigation— Instruments. Eohlschtttsr. 

Ueber die nemere Entwicklung der nautlsohen Instruments. Yon Or. R. Kohl- 
Bchfltter. (Souderabdruck aus: “ Deutsche Mechantker-Zeitung," 1906, Mr. 1.) 
Berlin : J. Springer. Rise 10§ X 6, pp. 31. lUu&Mtont. 

Photographio Surveying. CL Md. 160 (1906) : 1813-1318. Lamaists t. 

Sur plusiears tentativ es ponra uivies dans la marine allemunde pour utiUaar la photo- 
graphic daoo lei voyages d’exploration. Mote do A. Laussodat. With lUmmMm. 

PHYSICAL ARE BIOLOGICAL GEOGRAPHY. 

Bio-geography. Sciettee 96 (1906) : 504-506. Ortmana. 

A Case of Isolation without “Barriers. 1 ’ By Dr. A. K. Ortmann. 

Climate— Inow-lins Vicrtdjahrsehrift Naturf. On. Zurich 61 (1906) : 80-64 Brftekatr. 
Die HShe der Firnlinio am H&flgletaoher und die Methods der Boaftimniung der 
Hohe der Firnlinio im allgemelnen. Von E. BrUckner 
Deposits. J. Geology 14 (1906) : 316 896. BarrslL 

Relative geological importance of Continental, lattoral, and Marine Sedimentation. 

By J. BarreU. 

Erosion. C.RA.Se. 41(1906) : 1147 1449. Martel. 

Sur la rapidity do 1’ erosion torrentielle. Mote do M. K. A. Martel. 

Erosion. B.8. Beige CHblogie, Prows - Vt rh. 90 ( 19W ) : 86-91 . Sohardt. 

Mote snr la valeur de V erosion sonterraine par Taction des sources. Par Prof. II. 
Schardt. 

Erosion. B.8. Beige CMogie, Procts-Verb. 90 (1906) : 91-91. Van don Brooek. 

Contribution h Tdtudo do l’drosiou chimiquc souterruinc. Pur E. Van don Itroock. 
Toroats and EainfUl. Monthly Weather Be 86 (1906) : 21-26. Hubbard. 

The relation of forests to rainfall. Ity the late W. F Hubbard. With Map . 

Tho map embraces part of the Pacific slope of the United States, and shows in a 
striking way the relation between the distribution of forests and the lines of equal 
annual precipitation. 

Gedogioal History. Scottish G. Mag . 99 (1906) : 897-407. Gaikio. 

From the Ioe Age to the Present By Prof. James (talkie, r.u.8. 

Geologioal History. B.8. Beige QMogie, Mfm. 90 (1906) : 28-13. Entot. 

Essui de Comporaison entre la atfrie glaoiairodu Professenr A. Penck et les divisions 
du Tertiare suplrieur et du Quaternaire de la Belgique et du Nord de la France. 
Par A. Uutot 

Geology. Colo. 

Aids in Practical Geology. By Grenville A. J. (’ole oth edition. London: C. 
Griffin & (’o, 1906 Siso 8 X 5|, pp xvi. und 482. JUuetratioue. Price 10s. 6d. 
Presented by the Publishers. 

One of the many good toxt-books on field geology that huvo np pea red within recent 
years. It does not, however, greatly concern the geographer, having to do rather with 
rooks, minerals, and fossils than with the structural and morphological side of geology. 

AHTKBOPOGEOGBAPHY AMD HISTORICAL GEOGRAPHY. 

, Ancient Geography. Klotc. 

Quaestiones Plinianae geographicac seripsit Alfred us Klotz. ^Quellen undForach- 
ungen sur alten Gesonichte nnd Geographic. Herausgegebeu von W. Sieglin. 
Heft 11.) Berlin: Weidmannsche Buchhandlung, 1906. Sue 10 X 7, pp. 228. 
Anthropogeogmphy. Chalikiopenlos. 

Landschafts-, Wirtsohafls-, Gesellschafts-, Kulturtypen. Geographische Skizzen 
Von Dr. L. Chalikiopouloa. Leipzig . B. G. Teubner, 1906. Size 10$ x 7, pp. x. 
and 112. Preeented by the Publisher. [To be reviewed.] 

Anthropogeography. G.Z. 12 (1906) : 305-325. Gradmann 

Besiehungen zwischen Pflanzengeogmphie nnd Siedlnngsgesehiehte. Von B. 

Gradmann. 

Anthropogeogmphy. Kixohheff. 

Man and Earth. The reciprocal relations and influences of Man and his environ- 
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ment. By Alfred Kirchhoff. London : G. lloutledge ft Sons, [1006]. Size 6| X 4, 
pp. 224. Price Is. net. Presented by the Publishers. 

A translation of tho authors well-known and deservedly popular work * Mensoh und 
Erde,' with the addition of a chapter by him on the British Isles, and one on America 
by the translator. 

Anthropogeography. Frotheroe. 

The Dominion of Man : Geography in its Human Aspect. By Ernest Protheroe. 
Loudon : Methuen ft Co., [1906j. Size 8x5, pp. xii. and 216. Illustrations. 
Priee 2s. Presented by the Publisliers. 

An instructive account of man and his activities from the geographical standpoint, 
likely to be useful as an introduction to tho subject in schools. 

Anthropology— Catalogue. 

International Catalogue of Scientific Literature. Fourth Annual Issue. P. Anthro- 
pology. London : Harrison ft Sons, 1906. Size 81 X 5}, pp. viii. and 412. 
Price 15s. 

Commercial. Vasoonoellos. 

Sociedade de Goographia de Lisboa, Kxposiij&o Colonial do Algodfto, Borraoha, 
Caoau e Oafd (Abril a raaio de 1908). Catalogo sob a direog&o de Ernesto do 
Vasoonoellos. Lisboa, 1906. Size 9x6, pp. xxiv. and 104. Presented by the 
Author. 

Commercial Geography. Johnson. 

Ocean and Inland Water Transportation. By E. It. Johnson, ph.d. Tendon : 
Sidney Appleton, 1906. Size 8 x 51. pp. xxii. and S96. Maps and Illustrations. 
Prtoe 6s. net. Presented by the Publisher . [To be reviewed.] 

Historical— Ibn Jobair. Bohiaparelli. 

Ibn Gubayr (Ibn Giobeir), Viaggio in Ispagna, Sicilia, Siria e Palestine, Mesopo- 
tamia, Arabia, Egitto, oompiuto nel seoolo xii. Prima traduzione, fatta sull’ 
originate Arabo da 0. Sehiaparolli. Roma: E. Loe seller & Co., 1906. Size 
10 x 61, pp. xxviii. and 412. Prtoe L10. Preeented by the Publishers. 

[To bo reviowed.] 


BIOGRAPHY. 

La Verendrye. Prnd’homme. 

Trans. B.8. Canada , II. Ser., 11, 1905 (1906) : Section 2., 9-57. 

Tierre Gaultier de Varennes, Sieur do la Vdrendrye, Capitaine des troupes do la 
Marino, Chevalier de l'Ordre Militairo de Saint Louis, Ddcouvrour du Nord-Ouest, 
1685-1749. Pur L. A. Prud’homme. 

Martins. Goebel. 

Zur Eriimerung an 1\ K. Ph. v. Martius. Gedttchtnisredo bei Knthiilluug seiner 
Busto im K. Botunisehen Gnrten in Mtinehen am 9. Juni 1905. Vun K. Goebel. 
Mtinehen, 1905. Size 11 x 81, pp. 20. 

Minutilli. 11.8.G. ltaliana 7 (1906) : 589-590. Xillosevich. 

Fudeiieo Minutilli, neerulogio di E. Millosevich. 

Bhaler. Science 28 (1906) : 869-872. 

Nathaniel Southgate Shalor. 

Zittel. Bothpletz. 

Godhchtnisredo auf Karl Alfred von Zittel gehalten in der uffentlichen Sitzung 
dor K. B. Akademie der Wissenschuften zu Mtinoheu zur Feier ihres 146. 
Stiftungstagcs urn 15. Marz 1905. Von August ltothpletz. Mtinehen, 1905. Size 
11 X 81, pp. 21. 

GENERAL. 

EduoatlonaL Bertrand. 

La Gdographie h l’ecolo et lea bases d'un systbme xfctionnel d’enscignement. Far 
Jean Bertrand. Bruxelles: F. Larder, 1906. Size 91 X 6, pp. 122. Price 2 fr. 
Presented by tto Publisher . 

Educational. Kirchhoff and Gttnther. 

Didaktik und Methodik des Geographie-Unterrichts (Erdkunde und mathematisohe 
Geographic). Von Dr. A. Kirchhoff und Dr. S. Gfintlier. Zweite Auflage. 
Mlinohen : l 1 . II. Buck, 1906. Size 10 X 61, pp. vi., 68, and 48. Mape. Preeented 
by Dr. A. Kirchhoff. 
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NEW HAPS. 

By B. ▲. Sim, Map Curator, B OB. 

bhbofs. 

England and Wales. Ordnance Morrty. 

Sheets published by the Director-General of the Ordnance Survey, Southampton, 
from October 1 to 31, 1900. 

9 miles to 1 inch 

Large Series, printed in oolours, folded in cover or flat in sheets, 29. 33. Pries, on 
paper. Is. 6d. ; mounted on linen, 2s. ; mounted in w4icns t 2s. 3d. each. 

1 inch— (third rdition) ; — 

With hills in brown or black, 44, 185, 203, 224, 225, 238, 297. Is. rack (engraved). 
Priuted in colours, folded in cover or flat in nhouta, 00, 185. Price, on paper, 
Is.; mounUd on linen. Is. Gd. ; mou ntedin wrfivn*. 2* ta eh. 

6-inoh —County Maps (first revision) : — 

Brecknockshire, 25 n.*., s.a., 37 n.w. Cardiganshire, 14 v.a., 16 n.e., 17 s.w., 21 
S.K., 26 N.W., 27 B.W., 32 8.B., 38 N.W., 8.K., !t4 N.W., s.w., 35 8.W., 39 S.W., S.K., 40 
n.e., s.w., 41 n.w., n.k., s.w., 42 M.W., 43 n.w., 47 n.w. Carmarthenshire, 1 s.w., 

2 s.w., 0 s.w. t 7 n.e., s.w., 8 n.w., 10 n.w., 15 n.w., 27 n.e., b.e., 43 n.w. Devonshire, 

12 N.W., 41 N.E., 42 N.K., 48u S.W., 52 N.W., s e., ;*8 N.w., S.W., B.K., 60 B.B., GOfl B.W., 

64 B.E., 65 N.E., 8.K., 77 N.W., N.E., S.W., 78 » W., 80 N.W., 88 N.W., 98 N.B., 90 8.K , 
101 S.W., 106 N.K., 8.E., 107 N.E., S.W., 8.K., 108 H.W., 109 S.W., HO N.W., II K., B.W., 
s.e., 112 n.e., 114 n.w., n.k.. s.w., B.E., 115 S.E. Lincolnshire, 60 N.w., 8.B., 64 V.W., 

71 N.K., S.E., 72 N.W., N.B., 73 N.W., 74 N.K., 80 N.lfl , S.W., HI N.w., N.E., S.B., 82 N.W., 

H. W., 83 N.W., H8 8.K., 91 8.E., 92 N.E., 8.W., 97 fa.K., 98 N.W., N.B., B.W., 99 N.W., 100 
S.E., 101 n.w. Horfolk, 8 s.w., 9 n.w, 1* n.w., n.k., s.e., 15 n.w., n.k., s.w., 23 
N.W., b.w., 24 b.w., 25 8.W., 82 N.E., 35 N.W., b.k., 48 fl.w., 58 S.E., 59 au., 60 n.e., 

69 n.w., 71 b e., 78 n.w., 80 n.e., 81 N.w., 8.E., 83 n.k., 85 b.w. Suffolk, 2 h.w., 4 
n.w. Yorkshire (First Revision of 1891 Survey), 272 b.e. ( 278 s.w., 281 n.w., n.e., 
282 N.W. Is. each. 

25-lnoh— County Maps (first revision) 

Oarmarthsnihlrs, XXXVIII. 15 ; XL1. 16 ; XL1V. 16 ; XLV. 1, 2, 3, 5, 6, 7, 9, 10, 

11, 12, 13, 14, 16; XL VI. 5, 6, 7, 8, 9, 10, 11, 12, 14, 15; XLVII. 5, 7< 9; XI. VIII. 

I, 2, 3, 4, G; XLIX. 1, 2, 3; HI. 1, 2; UU. 2, 3, 5, II. Cornwall, XV. 15; 
XVI. 8, 8, 9 : XXI. 1, 3, 4, 5, G, 7, 9, 10, 11, 12; XXII. 1, 5, 7, 8,9, 1G; XXITL 

2. 0, 7, 11 ; XXVIII. 3, 6, 8: XXIX. 1, 3, 7, 10, 11. Devonshire, LXXXVI. 15; 
XCVI. 16. 3s. each. LXXXVI. 14 ; XCVI. 3. 7, 15. Is. Gd. each. Lincolnshire, 
XXXV. 4, 6, 7, 8, 10, 11, 12, 14, 15, 16; XXXVI. 1, 2, 8, 4, 5, 6, 7, 8. 9, 10, 12, 13, 

14, 15, 16 ; XXXVIi. 1, 10, 11 ; XXXVIII. 3, 5, 6, 7, 9, 10, 11, 13, 15, 16 ; XLIV. 

11 ; XLVII. 16; XLVII!. 1, 5, 7, 8. 10. 13; XLIX. 1, 2, 3, 5, 6, 7, 9, 10, 11, 12, 

L3, 14, 15, 16. Horfolk, XIX. 3; XX. 16; XXIX. 5, 6, 9, 10, 11, 12, 15; XXX. 
15; XXXIX. 4, 8, 12, 16 ; XL. 3, 4, 5, G, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16; XU. 

1, 2, 4, 5, 6, 8, 10, 11, 12, IS, 14, 15, 16; XHI. (1 and 5), 9, (10 and 14), 13, (14 
and 10); LI. 4, 8, 12; LIL 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12; LIV. 9, 13; LXV. 

3, 4; LX VI. 1; LXXXVI1. 7, 10: XCIa. 2. Yorkshire, CCXXXVIII. 16; 
('('XXX Villa. 9; CCLII. 5, 10, II, 12, 13, 14, 15, 16; CCLVIII. 12, 16; (TUX. 

3, 6, 7, 8, 10, 12, 13, 14, 15 ; CULX. 5, 9, 10, 13, 14 ; CVLXl. 2. 3s. each. 

(E. Stanford, London Affent.) 

England and Wales. Bailway Clearing House. 

Official railway map of England and Wales prepared at the Railway Clearing 
Mouse. Scale 1 : 475,200 or 1 inch to 7*5 stat. miles. 4 sheets. London : Railway 
Clearing House, 1906. 

Frauoe. Ministdre des Travaux Publics. 

Carte geologique de la France. Scale 1 : 1,000,000 or 1 inch to 15 8 stat. miles. 

4 sheets. Pans: Miniature deB Travaux Publios, 1905. Price 9/r. 50. 

Germany. * X. Preussiseha Landssanfnahms. 

Karte dee Deutschen Reiches. Herausgegeben von der Kartogiaphisohen Abteil- 
nng der Kiiniglichen Prenssische Landosaufnahme. Scale 1 : 100,000 or 1 inch 
to 1*6 stat. miles. Sheets : (coloured) 297, Zielenzig ; 345, Sonunerfeld. Berlin : 
K. Prenssisohe LandesaufhaUme, 1906. Price 1.50 marks each sheet. 
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London. Bartholemsw. 

Hoad Surface Map of London and Neighbourhood. Scale 1 : 81,680 or 2 inches to 
one stat mile. Revised by the Oyolists’ Touring Club. Edinburgh : John Bartho- 
lomew & Oo., 1906. Price, mounted on doth , 2s. 6 d. 

Shows, by different colours, the material of whioh the surface of the roads is 
constructed in London and near suburbs. 

Luxemburg. Hansen. 

Carte topographique du Grand-Duohd de Luxembourg. Par J. Hansen. Scale 
1 : 50,000 or 1*8 inoh to a stat. mile. Sheets: 10, Capellen; 11, Luxembourg; 

12, Grevenmaoher. Paris : Erhard Fibres, [1906]. 

Bussia. Petri and Sohokalsky. 

Carte de la Bussie d’Europe tirde du Grand Atlas de Marcks. Commence par 
M. le professeur E. Tetri, et aohevde et rddigde par M. J. de Sohokalsky. Scale 
1 : 2,000,000 or 1 inoh to 31’6 stat. miles. 16 sheets. St. Petersburg : A. P. 
Marcks, 1905. [In Russian.] Pretented byM.J.de Sohokalsky. 

Bussia. Feuokar. 

Politisohe Uebersiohtskarte des europaisohen Russland. Boarboitet von Dr. Karl 
Peucker. Soule 1 : 6,000,000 or 1 inch to 91*7 stut. miles. Vienna : Artaria & Co., 
1906. Preeented by the Publisher. 

Bussia. Peuoker. 

General- und Struusonkarte von West russland n»*bst don Oosterreichiscli- Ungar- 
isclien und Deutschon Grenzgobieten. Boarbeitot von Dr. Karl Pouokor. Sculo 
1 : 1,500,000 or 1 inoh to 23 0 stat. miles. Third edition. Vienna : Artaria A Co., 
1906. Pretented by the Publisher. 

Sweden. Swedish General Staff. 

Jarnvags- och Postknrta ofver Sverige. Scale 1 : 800,000 or 1 inch to 12*6 stat. 
miles. 2 sheets. Stockholm: Topographical Section, General Staff, 1906. 
Presented by the Director , Swedish General Staff. 

ThiB map shows railways, roads, post stations, and other information connected with 
moanB of communication in Sweden, and should be specially useful to tourists. It is 
printed in colours, und is without hill shading. The information given has been 
corrected up to July 1, 1906. 

ASIA. 

Asia. Stanford and Maokinder. 

Stanford’s New Orograpbical Map of Asia. Compiled under the direction of 
II. J. Maokinder, m.a. Scale 1 : 8,721,500 or 1 inch to 137 6 stat. miles. 4 sheets. 
London : Edward Stanford, 1906. Price 16s. Presented by the Publisher. 

In general appearance and arrangement of colours this map is similar to others of 
the series to whioh it belongs. One great improvement upon many other orographieal 
maps is the faot that only shades of one colour — brown — are used to represent the heights, 
so mat the eye readily follows the graduations without the unnecessary and meaning- 
less abrupt break from a dark green to a light brown whioh frequently °ooun. The 
names, as before, are printed in a grey, so as not to spoil the graphic effect of the 
tinting, and this arrangement is most successful until the darkest shades are readied, 
where, owing to their faintness, the names become almost illegible. The dark tints, 
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dark, and if they had been a — * -■ — _ __ - 

distinctive, and have rendered it possible to read the manes dearly. However, the 
map, like the rest of the series, whioh is being produced under the direction of Mr. H. J. 
Maokinder, has much to commend it, and will doubtless be welcomed by educational 
establishment! where geography is taught on the more enlightened and intelligent 
system. 

Indian Government Surveys. Surveyor-Gensral of India. 

Indian Atlas, 1 inoh to 4 miles. Sheets: 68, parts of distriot Tinneydly and 
Travanoore State (Madras Presidency), additions to* 1904. 67 JW., parts of districts 
Bareilly, Budaun, Aligarh, Etah, Moradabad, Bulandshahr, Shahiahanpur, and of 
Rampur fetate (U.P. of Agra and Oudh), additions to 1904. 80 B.W., parts of 
districts Madura, Tamore, and Tinnevelly (Madras J^idenoy>,19p6.-JndJa and 


1906.— Northern Trans-Frontier Survey. 1 Inoh to 2 miles. Sheet 47, part of 
Kashmir, Season 1899, 1906 .— North-Western Trans-Frontier Survey, 1 men to 
2 miles. Sheets : 481, parts of Afghanistan, Mohmand country, Dir and Swat 
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Agency (N.W.F. Prorinoe), Season* 1894-1888, IMS; 457, parte of dtetetete 
MlanWali (Punjab), Dera Ismail Khan, aftd Itefe State of wSristea (N.W.F, 


(Punjab), 

North-Ee 


•Eastern Frontier Surrey 1 inoh to 8 miles. Sheet 88, parte of distriote 


part of Persia (Laristan), Season 1901-02, 1906.— Eastern Bengal and Assam 
Surrey, 1 inch to a mile. Sheets : 57, parte of distiiots Sylhet and Gaohar, S ea so ns 
1879-81, 1892-98, 1898-99, 1908-04, 1906; 425, parte of dlsteiete Ohittegong 
(B.B. and Assam) and Akyab (Burma), Seasons 1885-86, 1888-08, 1905.— BtsagaS 
Surrey, 1 inoh to a mile. Sheets: 17 and 18, parte of dtetetete Mtnapur(tLr ) 
and Falaman (Bengal), Seasons 1868-09, 1884-86, 1900: 142, parte of districts 
MuzaJFarpur and Darbhanga, Seasons 1898-95, 1897-1900, 1806; 180, parte of 
districts Hazaribagh and Manbhum, flsasons 1861-62, 1850-70, 1900 ; 199 and 200, 
parts of distrtet Darbhanga, Seasons 1895-96. 1899-1900, 1906 ; 259, parte of 
distriote Birbhum, Murohidabad, Sonthal Parganam and Bard wan. Seasons 1850- 
52, 1854-56, 1906 ; 286, distriota of Hooghly, Howrah, Burdwan; 24 Parganas 
and Nadia, Soasons 1849-57, 1869-72, 1905— Gaya district, 1 inch to 4 miles; 
1906. — Muzaffarpur district, 1 inoh to 8 miles . 1 1*02. - Bhagalpur district, 1 inoh 
to a mile. Sheets: 5 and 5a, 1890; 15,1889, 16, 1902.— Domnay Survey, 1 inch 
to a mile. Sheets : 158, parte of district Broaoli, and States llaroda and Uajpipla 
(liowa Kantha Agency), Seasons 1875-76, 1906, 197, parte of districts Puma and 
Kolaba, Season 1877-78, 1901 ; 256, parte of distiicte Nusik end Khindush, 
Seasons 1874-76, 1882-83, 1906 ; 281, parts of districts North Kanara Bombay ) and 
Shimoga (Mysore), Season 1898-1900, 1905.— Catch, 1 inoh to 8 miles, 1906 — 
Burma Surrey, 1 inch to u inilo Bheets : 1, parts of d tat riots Chittagong (E.B. 
and Assam) and Akyab (Burma), Seasons, 1885-86, 1888-98, 1905; 151, parts of 
districts Myingyau and Pakokku, Seasons 1891-96, 1902-03, 1006; 199, parts ol 
districts Myingyan and Meiktila, Seasons 189:1-94, 1902 08, 1906 ; 212, parte 
of districts Heuizada and Tbarrawaddy, Seasons 1880-84, 1890-91, 1902-09, 1906. 
— Central India and Rujputana Surrey, 1 inch to a mile. Sheet 4 12, parts of 
districts Jalaun (U.P.) and Gwalior (O.I. Agency), Seasons 1852-55, 1862-68, 
1906. — Central Provinces Surrey, 1 inch to a mile. Sheet 159, parts of districts 
Balaghat, Bilaspur, Drug and Mandla, and Kawarda State, Season 1873-75, 
1906.— Madras Survey, i inoh to a mile. Sheets : 1, parts of distriote North Kanara 
(Bombay) and Shimoga (Mysore), Season 1898-1900, 1905 ; 42, parts of district 
Chitaldroog (Mysore), Season 1882-83, 1906 ; 43, parte of districts Chltaldroog and 
Shimoga (Mysore), Season 1881-82, 1906. — North- Western Frontier Provinoe, 1 
inoh to 4 miles ; 1905. —Punjab Surrey, 1 inch to a mile. Sheets : 60, parte 
of district Dera Ismail Khan(N.W.F. Provinoe) and Mian wall (Punjab), Seasons 
1874-75, 1878-80, 1906; 61 and 68, part of district Mianwali, Beacon 1879-75, 
1879-80, 1906; 64, parts of distriote Mmnwali and Muzaffargarh, Season, 1878-74, 


(N.W.F. Province), Seasons 1858-55, 1865-69, 1906 ; 268, part of Kaogra distrtet 
and Ohamba State, Season 1895-99, 1905.— Mianwali district, 1 inoh to 4 miles, 
1906.— Sind Surrey, 1 inch to a mile. Sheets : 36, distrtet Karachi, Seasons 1904- 
OS, 1906 ; 45, 48, and 49, distriote Karachi and Hyderabad, Seasons 1898-94, 
1908-04, 1905; 65, parte of distriota Hydembad, Thar and Parkar and Khatepur 
Stela, Season 1901-04, 1906 ; 81, distrtet Sukkur, Seam 1901-02, 1905.— United 
Provinces Surrey, 1 inch to a mile. Sheets : 200 and 201, parte of dtetetete 


Mirsapur (U.P.) and Palaman (Bengal), Seasons 1868-69, 1884-66, 1906.— Etawah 
district, 1 inch to 8 miles, 1905.— Harm distrtet, 1 Inch to 8 miles, 1905^— Muttra 


district, 1 inoh to 4 mites, 1906.— Map of Yi 
Calcutta: Sumy of India Office. Presented J 
Grand#. 


1,000,000. 8 sheets, 1905. 
dory « f Biot* for India im 


Malay Peninsula. ftanted. 

A map of the Malay Peninsula. Scale 1 : 1,140,480 or 1 inoh to 18 stei mites. 

London : Edward Stanford, 1906. PrteSe. 

A general man of an outline character. The Native States under British protection 
are tinted in pete pink, and separated by narrow red boundary-lines. Britteh posses- 
sions an shewn by a darker tent of pink. The map shows railways open, under 
ooostruetfam, and svrreyed, also leads and bridle paths. 
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Byiin, Huber. 

Cute de 1* Province du Liban publiee sous le patronage de la Sooidtc Orientate do 
Mtuiiok *Fnr H. Huber. Scale 1 : 100,000 or 1 inch to 1*0 stat. mile. 4 sheets. 
Cairo : Baadcr A Gross. 

The author has constructed this map from route surveys and traverses hitherto 
unpublished, and which extend through the greater part of the Lebanon province ; 
thus, although rough in appearance, it is important as containing fresh information. 
The names of places are In Frenoh and Turkish. The map inoludes the country 
bordering on the Mediterranean from Tripoli to Saida ; it also shows the railway to 
Damascus. 

AFRICA. 

Africa. Topographioal Section General Stiff. 

Map of Afrioa. Compiled in the Topographioal Section, General Staff. Scale 
1 : 1,000,000 or 1 inch to 15*8 stat. miles. Sheet 72, KuraaBe. London : Topo- 
graphioal Section, General Staff, War Office, 1906. Price 2s. Presented by the 
Director of Military Operations. 

Cairo. Stanford. 

Map of Cairo. So&le 1 : 12,000 or 1 inch to 300 yards. London : Edward Stanford, 
1906. Presented by the Publisher, 

Egypt. Egyptian Survey Department. 

Topographioal map of a portion of the Eastern Desert of Egypt. Sciile 1 : 100,000 
or 1 inoh to 1*6 stat. mile. Sheets: 12 H, 14 E, 15 U. Giza: Survey Department, 
1906. Presented by the Director-General, Survey Department , Giza. 

Xamerun. Moisei. 

Provieorisohe Ausgabe der Karte des siidlichen Teilos von K&merun. Bearbeitet 
von M. Moisei. Beale 1 : 500,000 or 1 inoh to 7*0 stat. miles. 3 sheets. Berlin : 
Dietrioh Beimer (Ernst Yohsen), [190G]. Presented by Herr Jf. Moisei. 

This is a provisional publication only. It is based upon the survey work of the 
German South K&merun Boundary Expedition of 1901-1903, carried out by Captain 
Engelhardt and others, together with hitherto uupublished material. The whole has 
been carefully oolleoted and combined with the surveys and traverses of earlier expe- 
ditions, so that a fairly oomplete map of the region is the result. It contains much 
detail, but no attempt at hill shading is made in this issue. One praiseworthy feature 
is the oomplete list which is given of the authorities whose maps and route Burvoys 
have here been utilized for the first time. Beferonco is also made to the latitude and 
longitude observations taken on the Bouth Kamerun Boundary Expedition, but it would 
have been an advantage if a list of these determinations had been given. 

AMEBI0A. 

Canada. Department of the Interior, Ottawa. 

Seotional map of Canada. Beale 1 : 190,080 or 1 inch to 8 stat miles. Sheets : 167, 
Bad Hills, revised to August 81, 1906 ; 271, Mossy Portage, revised to August 81, 
1906 ; 818, Sheet Biver, revised to August 14, 1906. Ottawa: Department of 
the Interior, Topographioal Surveys Branch, 1906. Presented by the Canadian 
Department of the Interior . 

Canada. Topographioal Seotion, General Staff. 

Topogr&phio map of Canada. Beale 1 : 63,860 or 1 inch to 1 stat mile. Ontario. 
Sheet 5, Dunnville. London : Topographical Section, General Staff, War Office, 
1906. Presented by the Director of Military Operations. 

Chile. Oflcina de Limites, Santiago. 

Comision Chilena de Limites. Scale 1 : 250,000 or 1 inoh to 3*9 slat, miles. Sheet, 
Llanquihue. Santiago: Ofloina de Limites, [1906]. Presented by the Director , 
Oftoina de Limites, Santiago. 

An additional sheet in continuation of those mentioned in the Geographical Journal 
for November, 1905. It includes the Southern Andine region between 44° and 45° S. 
let,, and 70° 40' and 72° 40' W. long. The topographical sheet is accompanied by a 
diagram showing the triangulation and traverse lines of the survey. The newly 
demarcated boundary-line between Argentina and Chili is shown in red. In addition 
to the Chilian surveys, those of the Argentine Boundary Commission have been utilised 
to oomplete the sheet, as well as other survey work. It is printed in colours. 

Kasiee. Bohmer. 

Mapa del Estado de Senora y del Territorio de la B^ja California, Bepublioa 
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Mexioana. IHbtriado por Max. Boh me?. .Scale 1 . 750,000 or 1 inch to 11*8 Itot 
miles. Hermosillo, 1906. 

A large general map of the states of Sonora and Lower California, oontatatag a 
great deal of detail. The number of place-names is unusually large, to ammo* to 
which the character, size, and relative importance of the town or tillage is Indicated 
by the symbol employed to represent it In addition to the principal nan numerous 
insets are given, as well as tables of the population of the principal towns, rfo attempt 
has been made to represent relief, the names only of the various mountain ranges bring 
given. A table is added, giving a list of the material need in the compilation of the 
map. Although only in outlino, it is certainly the best msp of thseo states for general 
reference that has boon published so tor. 

UNSEAL. 

World. Bartholomew. 

Atlas of the World's Commerce. A new series of mans, with descriptive text and 
diagrams, showing products, imports, commercial conditions, and economic statistics 
of the countries of the World. Compiled from the latest official returns at the 
Edinburgh Geographical Institute, and edited b v ,1 C. Bartholomew, f.b.q.il, v.B.s.a, 
Parts 11, 12, and 13. London: George Newnce, Limited, [1906], Prim 6 d so oh 
part. I'remmted by the PMiaher. 

With Part 11, half of the complete issue of the twenty-two parts of whtoh this atlas 
is to consist, lias been published, and In this part the interesting and useful list of 
Commodities of Commerce is brought to an end. ITUs list alone forms a valuable 
contribution in commercial geography. The other oontonts of this part arc — Plates : 
09, Potatoes and manioc; 70, 71, liaise and oats; 72, Rice and rye; 105, 108. Fiaheries, 
statistics ; 106, J07, Fisheries distribution. With this part also commences an important 
article entitled “ Development of New Lands,” in which the oommeroial possibilities, 
natural products, minerals, climate, etc., of little developed regions of the Earth arc dealt 
with. — Part 12 commences with the first part of “ An Introduction to Economic Geo- 
graphy,” by Mr. G. G Chisholm, m.a., ».so, than whom no more competent authority 
on this subject could ho found. After this follows Plates : 73, Riee and rye statistics ; 
74, 75, 76, Barley, millet, sago; 93, Beer and spirits prodoethm; 94, 95, 96, Coco 
and spices.— Part 13 first contains a continuation of Mr. G. G. Chisholm's “Intro- 
duction to Economic Googruphy,” and plates of maps and diagrams as follows ; 1 17 to 
120, Flax, hemp, and jute supply ana statistics; 149 to 151, Precious stones; 152, 
Petroleum, asphalt. 

World. Hannsworth. 

Harms worth Atlas and Gazetteer. 500 maps and diagrams, and gazetteer of 105,000 
references. Part i., containing plates . 11 -12, the Atlantic < toean ; 18-14, Europe ; 
25-26, the East of England; 45-46, Franco and the Low C/Ouatrics; 108-104, the 
Near East. Part ii , containing plates : 8-4, the British Empire ; 188-184, Africa ; 
155-156, Industrial North America. London : The Amalgamated Press, Limited, 
1906. Price 7 d. each part. Preedited by the Pub/fther . 

This atlas will be specially noticed when it is completed. 

World. 0tlsl«r. 

Neunten, von Grand aus nenbearbeiteten und neugeetochenen Auflage von Btielera 
Hand-Atlas, 100 Karton anf 200 Beiton mit 162 Nebonkarten in Kupferstioh nnd 
omen alphabetiachon Yeneiohnfe alter im Atlas vorkommenden Namen (ungeflbr 
210,000 Namen enthaltond) heransgegebon von Justus Perthes' Geographisdier 
Anstalt in Gotha. Lieferungen 23, 24, 25, and 20 Gotha: Justus Perthes, 1906. 

( I Vice 60 pf. each part. 

Ports xxiii. and xxiv (in one oover) contains tho following maps : 26, Fimnkreich, 
general, 1 ; 3,700,000 ; 46, Europoisohes Russland, sheet 3, 1 : 3,700,000 ; 55, Alien, 
general, 1 : 30,000,000 ; 92, Mexico, Guatemala and Salvador, 1 : 7,500,000. Farts xxiv. 
and xxv. (to one oover) contain maps 19, Oesterreioh-Ungarn, 1 : 1,500,000, sheet 8; 
83, Pyranllsohe Unlbittsel, 1 : 1,500,000, sheet 2 ; 63, Voeuer-Indien nna Inner- Allen, 
1 : 7,500,000, sheet 4. These maps are mneh as they appeared to the lest fssoe; to 
fact, in some respects they are hardly revised as thoroughly as they might hare been, 
as will be semi ran the map of Asia, in which Major Ryder's recent snrrey of the 
course of the Brahmaputra has not been taken advantage of. In addition to the maps 
there is e continuation of the Index to place-names. 


Admiralty Charts. 
Charts and Fleas 
September, 1906. 




m 


NEW MAPS. 


8584 m ■{ 


No. Indue, 
fill 
Jill 

ll*8| 
*41 1 

8587 m » 8 75 

8588 m ss 0-68 
8588 m = 50 
8585 m = M 

8575 m : 




*97\ 

•94/ 


2291 m = 8*4 


210 m = 1*8 


2284 m 

2;4) 


a-9| 

2718 m bb | 

21 


2-9) 

2196 m * 

1*45 


651 m at 4*0 
1170 m s 0-6 


West Indies ohtmtels and anchorages in the Great "RahmnuL 
bank, Man of War channel, Gays south-east of Andros island. 
Washerwoman’s out 8s. 

West Indies .—Haiti, Fort Liberty bay. 2s. 

Chile : — Guaiteoas islands. 2s. 

Siam Bangkok harbour. 2s. 

China, north-east coast Approaches to the Wuenng river. 8s. 
Japan Plans on the west ooast of Nipon, Futami Wan, Aikawa 
wan. 2s. 


Mew Flans and Flans added. 

Norway, sheet ii. Bergen to Stay fiord. New plan:— Lord al- 
s5ren. 8s. 

Malacca strait Abheh head to Diamond point Flan added : — 
Gighon road. 8s. 

Plans of anchorages on the west ooast of Sumatra. Plans 
added Singkel road, Slngkel creek. 2s. 

Anohorages on the east coast of the Celebes. New plans:— 
Tomini road, Togean anchorage. Plan added Lambunu 
road. 2s. 

Sketch-plans of anchorages in the southern part of Celebes. New 
plan : — Bulekomba and Bintaru roads. 2s. 

Japan Bungo channel. Plan added Amaji ko. 8s. 

Islands in the South Pacific. New plan:— Nino or Savage 
island. 2s. 


Charts Cancelled. 

No. Cancelled by No. 

1296 Plans on the ooast of} 

Chile. Plans of Port Low, New chart 

Inner Port, and Port Melinka Guaiteoas islands 3589 

on this shoet. 

2082 Africa, south ooast. Table 

bay to (’’ape Agulhas. Plans _ _ _ 

of Table bay and Simon's bay 
on this Bheet. 


Charts that have reoaived Important Corrections. 

No. 1188, The World Coal and Telegraph chart. 3421, Sootl&nd, west ooast :— 
Broadford hay. 117, Faroe islands. 2800, Baltic sea :— Gulf of Bothnia (Sheet 5). 
2526, South America, east ooast :— Buenos Aires. 18975, British Columbia:— 
Victoria harbour. 1844, Borneo: — Labuon island. 1957, China, east ooast: — 
Namoa island. 2658, China, north ooast:— Pei ho or Peking liver (Sheet 1). 
8888, China, north ooast :— Terminal head to Hai Tung tan. 2415, Japan*— 
Approach to Nagasaki harbour. 1079, Tasmania. 1423, New Zealand : — Port 
Nioholson. 8088, New Hebrides :— New Hebrides islands and New Caledonia. 

(J.D. Potter, AgetU.) 

Indian Ocean and Bed Sea. Meteorological Offiee. 

Meteorological Chart of the Indian Ocean north of 15° S. lat, and Red Bea for 
November, 1906. London : Meteorological Office, 1906. Price 64. Preempted by 
the Meteorological Office . 

Berth Atlantio and Mediterranean. Meteorological Qffioo. 

Meteorological Chart of the North Atlantio and Mediterranean for November, 
1906. London : Meteorologioal Office, 1906. Price jBd. Presented by the Meteoro- 
logical Office. 

Berth Atlantic. U.8. Eydrographie Office, 

Pilot Chart! of the North Atlantio Ooean for October and November, 1906. Wash- 
ington : U.B. Hydrographic Office, 1906. Presented by the U.8. Hydrographic Office. 

North Faoifio. UJ. Hydrographic Office. 

Pilot Charts of the North Paoiflo Ooean for November, 1906. Washington: tJA 
Hydrographio Office, 1906. Presented lyihi U.8. Hydrographic Offim * 
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Captain B. Barnardiston aeoompanied, m geographical ratty or, (Mood ManJtod’s 
expedition through Western China and the Yaug-tse valley, an aeoount el which was 
given in the Ueogr<tphi<*l Journal for June* 1005. These photographs, taken during 
his travels, form an interesting and instructive *erh*. With the exemion of fttt* which 
are enlargements, they are all quarter-plate sise. 

(1) Han river at junction of Bheo-Chiang-IIo ; (2) Han rivar, boohing down; (8) 
Han river, looking up; (4) Haft river; sear Gbin-Shan-Lian*; (ft) Hhft mar, ocmatry 
on left bank towards Ydcm-Shan; (ft) Han river, near Jinn Jno ; (7 and ft) Han river, 
our boats 10 miles above Jtun-Jho; (9-11) Han river, gorge 7 mUes above Y On- Yang 
Fu; (12-15) Han rivar, Fei-Bo Baton; (lft) Han river, Ydeh-Krh-Tan ; (17 and Its) 
Han river, Ni-Kho; (10) Han river from lamg-Bbui-Ho; (20 and 21) Han river, from 
above Lsng-Bhui-Ho ; (22) Han river at Siao Ho-Kho; ('23) Hall river at Bu-Ho-Ktio; 
(24) Typical swuery, Han river; (25) Han river, Using-Aft Fn ; (2ft) View from Mao- 
Kia-Bhan to south of Lo-Ho ; (27) Gorge on road to l/o*Hn ; (28) linking down valley 
near T*ing-8hul-TIo ; (29) View dodm Tsing Ho; (80) View down Lan Ho; (81-84) 
Near U-To-Ho ; (35) Two miles below U-To-Eo ; (86) A gorge ; (37) la valley of Ta Ho ; 
(83) In valley of Ta Ho at 81u-K’ta-Ba ; (39) My eeoort from Cheng- Kou-Ting ; (40) 
Ta-Chu-Ho; (41) Two miles from Ta-Chu-lio, on TWi-Plng Hsian road; <42) Near 


View from Kuan-Lun-Po, looking south-south-east; (46) Crushed rock in river near 
Tai-Ping Hsien ; (47) Near Tai-Hng Helen ; (48) Tai-Ping river; (49) Coolie carrying 
doth near Tai-Ping Hsien; (50) Lo-Yang-Ba: (51) Bridge over Tin-Sa Ho; (52, 53, 
and 161) Tung-Siang Hsion . (54) Lao-Cheng llo; (55) Boat-building on river above 
Bui-Ting Fu ; (55 ) Dr. IN ilaon’B hospital, Bui-Ting Fu ; (57) I>r. Wilson's science 
lecture-hall, Hui-Tmg Fu . ( 58) Rev. A. Pftlhill aud his house, Bui -Ting Fu ; (50) 
Sui-Ting Fu; (60) Eight miles from Bui-Ting Fn; (61) Tung trees in bloom; (62) 
View on mad to Liung-8han Hsien; (69) llridgo over Liao llo, between Liang-Bhan 
and Wan Hsion ; ( 64 ) On Wan Hsien road . (65) A common type of Ssd-Chuan bridge ; 
(66; Junk on Yang-tza aluvc Knoi Fu , (G7) Yang-fed, looking down-stream, above 
Kuoi Fu ; ( 68 ) Yung-tzd, looking ujH%tr« am, above Kuei Fu ; (69 and 70) Yang- fed, 
entranoes to gorges below Kuei-Chou Fu (71) Yang-fed just above Pei-Bbih (72) 
Yang-fed, Pei-Bhm; (78 and 74) Yang-fed below Pti-Shih; (75 and 76) Yaug-tzd, the 
Yih-Tan from down-stream . (77, 79, and 162) Yang-fed, above the Chiu-Tan : (78) 
Yang-tad, boot oomingup the Chin-T'an . (80, 82, and 83) Yang-fed, looking up- 
stream from below Chin-Tan ; (81) Yang-tod, looking down -stream from below 
Chin-Tan; (84 and 85) Yang-tod Sban-Tao-Ping ; (86) Yang-tad, Lo-Tin-Ohi; (87) 
Chang- Yang in Ching-Chiang Ho valley ; (88) In.Chang-Yang temple, the ten gods 
of hell; (89) In Ching-Chiang Ho valley at jnnotten of the Bed-Yang Ho; (90) 
Looking up Bad-Yang fio from the Ching-Cbiang Ho ; (91 and 92) Ching-Chiang Ho at 
Chang-Mu-Lai ; (93) Ching-Chiang Ho, near Ya-Tsi-Keo; (94) At Bi-Cheo in Ching- 
Chiang Ho valley; (95) Near U-Bha-Keo in Ching-Chiang Ho valley ; (96) ▲ cliff 6000 
feet huh at Shih-Pan-Chi in Ghing-Chiang valley; (97) Kian-Ohi Hsien ; (98) Covered 
street, Tten-Chieo; (99) Balt industry at Ju-Bhan-Ohing, on Lung-Shui Ho; (1001 


ey at junction or tne sea- Yang Ho; (90) 
•Cbiang Ho ; (91 and 92) Ching-Cbiang Ho at 
tear Ya-Tsi-Keo ; (94) At Bi-Cheo in Chlng- 
in Ching-Chiang Ho valley ; (96) A cliff 6000 
ig valley; (97) Kien-Ohl Baton ; (98) Covered 


'feet, Tten-Chieo ; (09) Balt industry at Ju-Bhan-Ohing, on Lung-Shui Ho; (100) 
Fou-ohou-rivef; (101) Fou-chou rivar, gorge below Kong-Keo ; (102 and 108) Fon-ehou 
river above Ta-Koa-Pa; (104) * Man-tse-tunj l” or cave-dwellings. exposed in a stone 
quarry ; (105) A bamboo water-wheel to irrigation about 80 feet high ; (106) Irrigation 
wheels, worked by man inside; (107) A road bridge; (108) Chen-Tu plain tom north 
wall of oily; Timber-yard near north gate of Chen-Tu; (110 and 111) Esamtoatlou 
hall of Chen-Tu ; (112) In temple of Wan-Nian-Bsd, on O-Mei Shan; (118) A laughing 
Buddha* O-Mei Shan; (114 and 115) O-Mei Shan; (116 and 118) Wayrideshrina, 
O-Mei Shan; (117) A temple, O-Mei Shan; (110) Priests in their room, Chin-Ting! 
O-Mei Bhan; (120, 

128, 108, and 104) I > « w von oun 

Entrance of 1 ) View on 
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(147) A Sstt-Cbuau town; (148) Group at Yung-Feng-Chang ; (149 and 165) Coolie 
with load of woodon bowls, etc ; (150) Chun Chon, on Yang-tztt Ghiang ; (151) Typical 
farmhouse, ttstt-Ckuan; (152) Coolie with my bedding, eto.; (153) Scene on road in 
Batt-Ohuan; (164) A bridge in Sstt-Ohuan ; (155) A Sstt-Ohuan valley ; (156) “Three 
generations" (two rows of stepping-stones and one bridge); (157) A farmstead in 
Sstt-Ohuan ; (158) Old woman washing olothes; (159) Inn at Saa-Ohan-Pu ; (160) A 
load of reed-pith on the Yang-tstt at Yun-Yong Fu. 


Nigeria., Beak 

Sixty-four photographs of Northern and Southern Nigeria, taken by 0. B. Beak, Esq. 

FretenUfl by 0. £. Beak, Esq, 

'A series of small photographs chiefly interesting as illustrative of the manner of 
lifo, industries, and customs of the natives. The titles are as follows i— - 

(1) The Residency, Borin ; (2-4) The emir of Rmrin said hit chiefs ; (5) Women 
dyeing cloth, Ilorin; (6) Leather-workers, Ilorin ; (7) Weavers at Borin; (8) Looms, 
Borin ; (9) Group of political officers, Borin ; (10) Building grass huts to accommodate 
small-pox patients, Ilorin; (11) A native smithy, Borin; (12) Brass workers, Ilorin; 
(13) Pot-makers, Ilorin ; (14) “ JLe Coiffeur," Bonn ; (15) Group of Yorubas near Ilorin ; 
(10) A native crowd at Ilorin ; (17) f typical crowd of Hausas and Yorubas at Borin; 
(18) The Balogunsef Ilorin; (19) A view on the Niger near Lokoja; (20) The tsnnia 
courts, Lokoja; (21) Polo at Lokoja; (2®J*Yoruba drummers; (28 and 24) A group of 
Yorubas ; (25-27) Fishing on the Benue; (28) A reach of the Benue ; (29) A halt <m 
tho caravan route between Lagos end Kano; (80) A group of headmen en routs from 
Kano to Lagos ; (81) The witoh of Awtun ; (82) The guara ; (88) An offloer's stores on 
trek ; (34) En routs; (85 and Sff) A group of Munohis ; (87) A procession at the Feast 
of Ramadan; (88) Crossing a stfeam ; (39) An old woman wiuding thread; (40) Fulani 
horsemen; (41) The junotion of the Niger and the Benue; (42) A Hausa bed; (43) 
Caravan toll station ; (44) Sir Frederick Lugard’ s S.Y. Corona; (45) Native fire signs; 
(46) Native Indaba ; (47) Quarrying Btone ; (48) A characteristic view from a stera- 
wkeclcr on tho Niger; (49) The acting High Commissioner; (50) The bridge-builders; 
(51) Northom Nigerian cattle ; (52-55) Road-mokiug ; (50) Road-making, the onlookers ; 
(57) A Jukum king and kiB ohief men ; (58) A caravan of women ; (59) A caravan en 
route ; (00) A caravan outspannod; (01) Nupe huts; (02) A characteristic view on the 
Lowor Niger; (83) Native' canoes on tho Lower Niger; (64) Preparing for an expedi- 
tion, Southorn Nigeria. 


Northern Nigeria. Temple. 

One hundred and forty-flvo pliotograplis of Northern Nigeria, taken by C. L. 

Temple, Esq. Presented, by C. L. Temple , Esq. 

A set of hulf-plaio photographs. Not only are they of exceptional merit as speci- 
mens, but Mr. Temple has been moBt careful in the selection of subjects, and has chosen 
those that are likely to be valuable, specially from a geographical and ethnological 
point of view. Thoy are arranged in sets according to the subjects. Mr. Templo bos 
held important positions in Northern Nigeria for yean past, and is now Resident at 
Bauolii. 

(1) Maifoni fort; (2) Maifoni market; (3-5) Freed slaves* home, Maifoni; (6-8) 
Troops resting, Maifoni ; (9-17) Kanuri horsemen at Maifoni; (18-20) Sir F. Lugard 
at Maifoni ; (21-80) Maifoni and Monganui markets; (81-84) The residency, Maigo- 
merl; (85-86) Bomu prisoners; (87 and 88) Bauphi prisoners; (39-48) The emir of 
Combo end native esoort; (44 and 45) Poisonous plant; (46) Fulani danoers; (47> 
A Nigerian bone; (48) Waso rook; (49-53) Pagan Bolewa at Gnduku on the river 
Gougola; (54-56) Views on rivor Gongola; (57) River Gongola near Gombe; (58) 
Viowof Gombe; (69) Rnined Kano gete, Kukawa; (60-68) Views in and about 
Kukawa ; (64 and 65) Muster of carrien; (66) Rest houso, Napada ; (67 and 68) Animal 
transport, Bomu; (69) Camp in Bomu; (70-75) Kanuri wrestlers, Gqjba; (76-83) 
Fulani herds; (84 aud 85) Fishing nets; (86-92) Views on tho river Benue between 
Ibi and Lokoja; (93-101) Views in and ubout Bauchi ; (102-110) Emir of Bauohi's 
messengers; (111-121) Views in and about Napada, on river Gongola; (122-188) 
Kanuri daucors, Gujba ; (134-145) Presentation of a state umbrella and saddle to the 
sultan of Bomu, by Sir F. Lugard, December, 1904. 


TLB.— It would greatly add to the value of the collection of Photo- 
graphs which has been established In the Map Boom, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs* it 
will be useful for reference if the name of the photographer and his 
address axe given. 
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afrikamsohen Kontinents : G. Fraun- 
berger, 650 f 

Lakes, Fall of, letter from W. 0. 
Pieroy on, 641 

Languages of Afriea, letter from A. 0. 
Medan on, 016 

Haps : Jfthrliohe Begenmengen aufdem 
Festlande yon Afrika: G. Freun* 
berger, 101 f, 507 1 ; Map of Afrioa 
(Top. Section, General staff), 101 1, 
660 f; Originalkarte der Bonte von 
MwansanaehXJsoMroaibo in Deutsoh- 
Ostafrika : J. Mvander Burnt, 205 1 
Moutons de 1* Afrique Opoidentale : P. 

Dechambre, 94,+ v 
Notrdafrika (mlt AffsschltUf des Nil- 
gebietes) nach Herodot : ' R. Neu- 
mann, 196 f 9 

North-Bast: History of Trade-routes 
and centres : Lieut* Kfr thhoft 686 
Phoenician Periplus of Afrioa, letters 
from E. J. Webb on, 298, 644 ; 
letters from A. H. Keane and B. 
Heawood on, 408 

Photographs of Tana Biver, British 
East Afrioa: A. Woodhouse, 104 1 
ltubah ot les Arabes du Chari: — 
Dooorse et M. Gaudefroy-Demom- 
bynes, 196 + 

Rainfall, G. Fraunberger’s map of, 101 1, 
507 § 

Sketches from ttio Dark Continent: 

W. It. Hotchkiss, 195 1 
South : Diamond Pipes and Fissures of : 
H. S. Harger, 801 + ; Dongas, their 
effect and treatmont : C. D. H. Braine, 
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649 f 

Korf, Baron N. A. : we Zveginzof, A. I. 
Kouanetzow, V., Determination de la 
hauteur des rayons d'aurores bordales, 
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et au Siam, 649 f 
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tribution of Population of Moroooo, 78 
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metodo diii punsaggi in meridiano dl 
■telle fondamenndi : A. Ixiperfldn. 
200 1 
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bearing on wheat-growing, 497 ; and A. 
F. Moekler-Ferryman, A Military Geo- 
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i'ommum of Man; Geography in ita 
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Australasia, 206, 809 
Charts, 102, 207, 311, 661 
Europe, 99, 202, 305, 657 
General, 101, 206, 810, 661 
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Merrill, G. P., Contributions to the His- 
tory of American Geology, 415 1 ; De- 
velopment of the Glaeial Hypothesis of 
America, 653 f 

Mersey River, Chart of the : H. Belam and 
H. G. G. Ashton, 104 1 
Morzbaoher, G., Forsohungsreise in den 
Tian-Schan, 193 f 
Meshed — 

Distances from Meshod to London and 
India, 588 

Town of, Persia, 565, 568 
Meteorology (Atmosphere, Temperature) — 
Attempt to fly Kites for Meteorological 
Purposes from Mission Ship of Doep- 
sea Fishing Floet in the North Sea : 

G. C. Simpson, 418 f 
Beobaohtungsergebnisse von soolis 
Ballonfabrten der Sohwedisohen 
Aoronantischen Gesellschaft : J. 
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O. Case, 525 f 
Midway island 

Visit to Midway Island, Report of : W. 
A Bryan, 654 t 

Mikkelsen, E., Arctic Expedition, 403 
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Maps: Mappa do Estado de Minas 
Geraes: J. Chrockatt de Si and E. 
Thompson, 206 1 

Minutilli, F. (Biography): E. Millosevich. 
656 f 

Minn, river and rnins of, 361-362 
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Hill, 653 f 

Missouri— 
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of Australia, 515 ; and L. Pullar, Bathy- 
metrical Surrey of the Freshwater Loons 
of Scotland. Part XII. Lochs of the 
Loohy Basin, 592 * 

Munuk, Sahara, 685 
Musalla peak, Bhodope Balkans, 26-29 
Mushketoff, L. V., Influence of scientific 
works of, on geographical knowledge 
of Asia: K. I. Bogdanovitoh, 581 f 
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W Dnnstan, 414 f; Hontheru Ni- 
geria : J Watt, 196 f 
Nile- 

Blue Nile, Flow of, 890 
Gdologie do la Yalloc da Nil, eto. : A 
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Hdgnordiska vedvfcxtemas Bk>gi: E. 
Hagluud, 519 1 

MiddelaU&ake flaatesslsUuler i 
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et H. H. Fischer, 529 f 
Pacific, Contribution to the Oceano- 
graphy of the : J. M. Flint, 98 1 
Phdnomenea d’Interfdrenoea ; Seiohea : 


A. Berget, 529 1 

Plankton : A aelf-oloaing Water Bucket 
for Plankton Investigations : O. A. 
Kofoid, 803’t; Influence de la cir- 
culation vertioale dea eaux aur la 
production du Plankton marin : A. 
Nathansohn, 530 f ; Vertikale Wasaer- 
bewegung und quantitative Verteil- 
ung dea Planktons im Meere : A. 
Nathansohn, 98 f 

Trimo aoritto italiano di Oooanografla : 

B. Almagik, 529 1 

Princes* Alice , aur la septifeme oam- 
pagne acientiflque de la : Prince A. 
do Monaco, 529 1 
Progress in, 880 

Repartition dea animaux marina aur lea 
oOtea'franoaiaea de la Mdditerrande : 
L. Joubln, 529 1 

Oeatreioh, K., Zur Hydrographie dea 
Karats, 191 f 

Ogawa, T., Cambrian Formation of North 
China, 411 f; On the Renaming of 
Karafuto, 412 1 


Ogg, F. A. : tee Fordham, E. P. 

Okada, T., Rainfall of China and Korea, 
649 1 
Okapi- 

Geographical Distribution of the Okapi, 
Notes on : E. Lonnberg, 181 §, 418 f 
Haunts of the Okapi, 418 f 
Oldham, H. Y., remarks on “Reoent 
Survey and Exploration in Selstan,” 
849 

Ollachea valley, Indian sepulohrea in 
118 

Ommannev, R., Expedition for telegraphic 
longltuao work in Nigeria, 182 
Omond, R. T. : see Buchan, A. 

Oppel, A., Deutaohtum in Kanada, 652 f 
Orange River Colony— 

Orangia. Geographical Reader of 
Orange River Colony: W. 6. John- 
son, 652 1 

Oroooooha lake, W. Peru, 262 
Ordnance Survey Maps of England and 
Wales, 99 f, 202 f, 305 f, 419 t, 582 f, 
657 1 
Oregon — 

Western Klamath Stratigraphy : O. H. 
Herahey, 95 1 
Orientation — 

Mdllers “ Orientierung naoh dem 
Sohatten,” Die Tasohenuhr ala 
Kompasa : K. Peuoker, 200 f 
Ortmann, A. E , A Case of Isolation 
without “ Barriers,” 655 f 
Osaian, Loch- 
Bath y metrical survey of, 604 
Biology of, 614 

Oudemana, P. A., and J. A. F. Sohut, De 
naam “ Halemahera,” 195 f, 899 g 
Oxford- 

School of Geography, Vacation Oourao, 
405 


P. 

Pacific Qoban — 

German Ooeanographioal Work in the, 

8Q 

Islands : lies ooralliennea de la Poly- 
ndsie: L. G. Seurat, 97 t; Nacre et 
la Perle en Oodanie: L. G. Seurat, 
527 1 

Magnetic Survey of the Paoiflo Ooean, 
Second Cruise: L. A. Bauer, 184 §, 
416 f 

Maps: Pilot Chart of North Paoiflo 
Ooean (U.S. Hydrographic Office), 
104 f, 208 f, 312 f, 424 f, 586 f, 662 f 
Will the Paoiflo Ocean be the chief 
commercial Highway of the World? 

A. I. Woeikoff, 580 f 
Palestine — 

Handbook for Travellers. Palestine and 
Syria: R. Baedeker, 800 f 
Maps: Stanford's new orographioal map 
of Palestine: H. J. Mackinder, 100 1 
Travels in Palestine, 1797, Browne’s: 

B. A. 8. Maoaliater, 800 1 
Pampanini, B., Essai sur la gdogrsphie 
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botanique dM Alpee et en jmrUonlier 
dea Alpas sud-orientato, 5l7f 

OnmI: Canal intc f otoaiqae 4* Pi- 
■mm, 527 f; Paaamtiral: Hon. 
T. F. Bhonts, 416 f 
(Top 

RlpnbUqme et le Canal do Pram: 
H. Praa, 190 f 

Ponton*, A. da, Laudas da Gaaoogna at 
laa Deltas da 1* Gironde, 648 1 
Pag| M ra or “ Fire Stones,** Persia, 569 
Pans (lakes) of the Tranmal, M 
Papair Tree, Northern Limit of the: 0. A. 

White, 526 f 
Paraguay- 

HJstaria de la las Ro voluoionas de la Fro- 
vinciadel Paraguay : P. Laaaao,96f 
Wirtaohaftliohe . . . Abhandlungen ana 
Paraguay: R Mangels, 199 1 
Firis, Persia, 432 ; Gis of, 488 
Parker K. L., Enahlayi Tribe: A Study 
of Aboriginal Life in Australia, 96 f 
Parsons, R. P. : sss Whitaker, W. 
Patagonia— 

FoasileadePatagonie • A. Gandry,653f 
Patkanov, H., Geographie und Statistik 
der Tungnsenstitmoie Siblriens, 92 f, 
2904 

Fattack, Look, Bathymetrical survey of, 
599 

Patftd, P., Hinterland Mol, 194 1 
Paulsen, A., Oommaoioations do aervioo 
mardographique de l’lnstitut to horo- 
logia ue de Daaemark, 191 1 ; Dinitohen 
WasseretandstneMungen, etc., 409 f ; 
Bur lea rdoontes theories de l’aurore 
polaira, 529 f 

Pawlowaki, A., Transformation* do littoral 
fnnpdf^ 89 1 

Peach, B. N„ and J. Horne, The Oanonbie 
Coalfield, 91 1 

Pearson, 0., Alexander, Porus, and the 
People, 649 f 

Peary, Commander, Farthest north 
attained by, 638 

Peok, A. 8., Climbing Mount Borata, 653 1 
Pelet, P., Position geographiqne d’El 
Oued, 195 1 
Pembrokeshire — 

Glacial Deposits of Northern Pembroke- 
shire: T. J. Jehu, 91 1 
Penard, D. E., Bor lea Saroodtos de Loch 
Ness, 91 1 
Pendleton— 

Earth-shake of November, 1905: C. 
Davison, 520 f 

Penniman, W. B. D. : tee Clark, W. B. 
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R» Rfrubtiqua at le Canal da 

Pdrigny, Comte If. de, A travea la Paten 
sue Yucatan, 658 f 

Perko, G. A., RleMogrotte bel Tries*- 
Opdna, 647 1 

Perron, Abhd, Le Jam Central, 410 f 
Persia— 

Aridity of, 449 

Aimfiug von Kermeaaohab an den 
HaiMere: T. Strauss, 92 1 
Fifth Journey in Persia: P. M Sykes, 
485 *,560* 9 

Journeys in Routbari and Soath*8 
Persia: H B flykes, Wt 
Photographs of Asiatic Tarkey and 
Persia: L E. Hopkins, 424 f 
Telegraph lines in, 480 
Peru - 

Ami&i, Glaciation in the, R, Hauthal 
on, 1H8 

Owgmpkioal Society of Lima, Work 

Klima und Pflansenverteilung in den 
peruauisohen Amlen : A, Wenerbaner, 
653 1 

Southern Peru: Notes on Two Ex- 
peditions : G. B. Knock, 24ft • 

Travel on the Boundaries of Bolivia 
and Peru * Baron E. Noi dcnakiold. 
105 • 

Petersen, J., MtUeilungfin fiber die 
KnlersohUtfeernngen in Hkandlnavto, 

Petit, P., et H. Courtut, Lee sediments h 
Diatomfes de la tfgian du Tchad, 584 1 
Petre, F. L., Republic of Columbia, 638 f 
Potn, E., et M. J. de SchokaUky, (,'urto 
de la Russie d'fiurope tihe do Grand 
Atlas de Maroks, 658 1 
Peueker, K., Elsenbahnen dee europh- 
isoben Russland (mapX 100 1 ; General- 
nad Stsasaankarte von Westrussland, 
658 f ; Molten u Orientierung naohdem 
Sohatten 11 DieTaseheouhr au Kompass, 
200 * : Politisoho Uebersiohtskarte dcs 
cniopaisuhen Kuasland, 658 f 
Philios, D., Elevsia, her Mysteries, Ruins, 
and Museum, translated by R Gatliff, 
192 ♦ 


Philippine 

English' 


S77S, 


519 1 


Mineral Baaouteai of to Eldsa Rtdge 
Quadrangle: & W. Stone, 95 f 
Regional and Eco no mic Q aog rap ky of 
Faeasylvania: W. B.Ttoar,Sftt 

Ha VL—Dmmu, M&] 


Englishwoman in the Philippines : Mrs. 
C. Deunoey, 650 1 

Philippine Islands, 1493 1898: E. H. 

Blair and J. A Robertson, 522 1 
Philippine* und ihrsr Vegetation, 
Beitrage snr Kenntnia der : A, 
Usteri, 522 f 

Political . . . and commercial history 
of the Philippine Archipelago: J, 


Photographic surveys— 
Fl ra nt ary Treaties on 
Mathodsaad. 

Flamer, 802 f 
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Photographic surveys — continued. 
Tentative? pour*uivies dans 1* marine 
allemande pour utiliser la photo- 
graphic dans lei voyage* d’explora- 
tion : A. Lauasedat, 6 55 f 
Photographs— 

Africa, East : T. T. Behrexu, 208 f 
Asiatic Turkey and Persia: L. E. 
Hopkins, 424 

Bombay Presidency : F. J. Varley, 208 f 
China : E. Barnardiston, G68 1 
Elephant Koddah in Mysore: Messrs. 

Barton & Son, 812 f 
Gambia, King Musua Melea : C. C. 
Viner, 104 1 

Kanara, North, and Bijapur Districts : 

H. M. Dwane, 812 1 
Nigeria, Northern : D. B. Home, 586 ; 

ditto: C. L. Temple, 664 1 ‘ 

Nigeria, Northern and Southern : G. B. 
Beak, 664 f 

Obelisks known as the “ Devil’s 
Arrows” at Boroughbridgo : H. H. 
Wigram, 586 

Persia : L. E Hopkins, 424 
Tana Biver : A. Woodhouse, 104 f 
Vegetatlonsbilder: G. Karsten und H. 
Sohendk, 812 f, 536 f 

Phcsnioian Periplus of Afrioa, letters 
from A. H. Keane and E. Heawood on, 
408 ; letters from E. J. Webb on, 298, 
644 

Piedmont— 

Histoire da gtfosynolinal pidmontais, 
Contribution h r : E. Argand, 410 1 
Pieroy, W. letter from, on the Fall of 
Lake Nyasa, 641 

Pigafetta, A., Magellan's Voyage around 
the World. Translation, Notes, etc., by 
J. A. Bobertson, 201 f 
Pilgrim, G. E., Notes on Geology of a 
portion of Bhutan, 649 1: Beport on 
Coal Occurrences in Foothills of Bhutan, 
649 f 

Pirie, J. H. : «es Brown, B. N.’ 

Pittman, P., Present State of the Euro- 
pean Settlements on the Mississippi. 
Edited by F. H. Hodder, 198 f 
Place-names— 

Buies for Transliteration of Place- 
names occurring on Foreign Maps: 
A. Knox, 582 f 
Planimeters — 

Gesohiohte der Geographischen Flkoh- 
enmessuog bis sur Erflndung des 
Planimeters : W. Sohmiedeberg, 405 § 
Plankton : see Oceanography 
Plants — 

Fortsohritte der Pflansengeogrephie in 
den Jahren 1899*1904 : G. Karsten, 
580 1 

Pflaniengeographie and Siedlnngsge- 
sohiohte, Benehnagen swisohen : B. 
Gredmann, 655 1 

Poboguin, E., Documents de la mission 
maritime Francaise dn Commandant 
Dyd. Notes sur Mogador, 196 f 


Poestion, J. O., Lehrbnoh der Soh wed- 
isohen Sprache fftr den Selbctun- 
terrioht, 800 f 

Poirmeur, Bdgion dn G uir-Zousfana, 412 f 
Polar projection— 

Modified Polar Proieotion adapted to 
studies la Dynamic Meteorology : 0. 
Abbe, 528 f 
Polar Begions — 

Exploration Systdmatiqne des Bdgions 
Polaires, Projet d'ane : H. Arctowski, 
200 f 

International Commission for the Study 
of the Polar Begions : Conference at 
‘ Brussels, 403 

Projektvon Mons fiir die intemationale 
Folarforschung, 97 f 

Pomak people of Bhodope Balkans, 26, 27 
Pongola river, Transvaal, 64 
Porena, F., Ferdinando von Biehthofen e 
la sua opera soientifiea, 804 f ; on Wall- 
maps at the Vatican, 185 
Portolani — 

Portolani esistenti nella Biblioteoa 


doll’ Acoademia Etrusca di Cortona, 
418 f 

Portugal— 

Defense natnrelle du Portugal et pour- 

S uoi la funon des Portugais et des 
Ispagnols en une seule nation est 
impossible : C. J. Quidvreux, 90 f 
Maps: Carta Itineraria de Portugal 
(ServiQo do Estado Maior), 203 1 
Poto, Town and Mines of, Southern Peru, 
255 


Fotosi — 

Cordillera do Potosi : H. Hoek, 95 1 
Praeger, B. L., Irish Topographical 
Botany, 520 t 

Pratt, A. E., Two Years among New 
Guinea Cannibals, 96 f 
Pratt, J. H., Corundum and its occurrence 
and distribution in the United States, 
526 f 

Prideaux, W. F., Notes on Salway’s Plan 
of Boad from Hyde Park Comer to 
Counter’s Bridge, 520 1 
Proctor, F. W., Standing Clouds among 
the North Carolina Mountains, 98 1 
Projections— 

Neuer Vorschlag ffir den Netaentwurf 
topographisoher Karten : E. Hammer, 
654 1 

Protheroe, E., Dominion of Man: Geo- 
graphy in its Human Aspect, 656 f 
Providence island^ Indian ocean, 826, 
828 

Prudhomme, R, Coootier, Culture, etc., 
803 f 

Prud’homme, L. A., Pierre Gaultier M 
Varensee, Sienr de U Vdrandrya, 656 f 
Prussia— 

Dttnenwilder auf der Halbtnacl Hela: 

H. Mankowski, 192 f 
Wald und Niedenehlag in Weat 

Schubert! 192 f “ 
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Pnrbeok, Ule of— 

Grototferi Model of the Isle ofPuibeek, 
Guide to the: A. Strato, 989 1 
Porches, S., Hekluytus Postosne or 
Purohae Hie Pilgrixnet, 201 f, SOS t 
rure^-Cust, H. E,, Sumner*! Method, 

Puy-de-D6me— 

Volcana du Livmdois et de le Comte 
1*. Glaugeaud, 410 f 
Pyrenees— 

Epoques glaciuiree dans le massif alpin 
et la region pyr<taodnne : A. do 
Lapparent, 047 1 


Q 

Qukubo — 

Glaciation of Orfonl and Sutton Moun- 
tain!: A. W. G, Wilton, 414 f 
Queensland— 

Artesian wells, 137 

Geographical Society, Tweuty - flriit 
Anniversary, 514 


Kapperd, T* 0., Versing eeaer r«U mm 
tovenumls - stooMnfedp ’CotaUr’ 
near de Zuid-Oosl m Zuldkuel fan 
Nias, 630 f 

Basmnssen, K., le Pofotandiing, 201 1 

Batsel, F., Kleins Bohrlflea von, Auege- 
| w'Ahlt und hemusgegeben duieh E 
I Hetaolt, 305 f 

liuucrs, F , Versooh doer Karte der alien 
iUndelMtrtMMn in Dentsrhtand, 100 f ; 
Znr Gesoliiehte der alien Handdstrass- 
<«n in Deutschland, 410 f 
1 Uftvcnstotu, E G., WeldseeinttUenoLen 
Karten, 4 10 t 

Ka\, remarks oil 44 A Plea for the 
inmstij it ion of Biological . Distri- 
* mi'oirt in Melaqp«ia, tr 160 

Roclu*. lv I /Homme rt la Tone, 308 1: 
l«obun und Wirkeu: P, Girardio und 
J. Brushes, 804 1 ; Vdoans de le Terre. 
;»:«> 4 

1W liOt'lian at Tullurh - 
Hath) uwtrica* Sumo) of, Oil 

Rod sea- - 


Maps : Geological Sketch-map, showing 
mineral localities : B. Dnnstan and 
H. W. Fox, 422 f : Queensland 
(Surveyor-General), 200 1 
Rainfall of Central Queensland : H. K 
Bellamy, 527 f 

Sugar Industry and Kanaka labour, 
233 

Quiaoa valloy, Indian sepulohres in, 113 
Quiohua-speaking Indians of the Andes, 
107 

Quilvreux, O. J., De la dlfenso naturelle 
du Portugal, etc., 90 f 
Quizes* voyage — 

Sobro la Identiflcaeidn de los Desou- 
brimentosde Queiroz en las Regiones 
de su Tierra Austrlalia del Espfritu 
Santo, 418 f 

R. 

Rabot, G., Actions gdologiques des d£- 
b&clos en Laponie, 90 f; Colonies do 
plantos mtfridionales dans le haut Dau- 
phind, 191 f; Exploration gdologiquo 
du Sognefjord superieur, 90 f ; Forces 
hydrauliques dans le Calvados, 1'Kure 
et le Maine-et- Loire, 191 1 
llafsinjin, Persia, 432 
Rainfall — _ 

Relation of forests to rainfall : W. F. 


Kauno unnclidienDC dc la Mci Rouge 
et ses attuitds: O. Gravler, 98 f 
Reeves, E. A., R.G.8., Hints to Travellers, 
Scientiflo and General, 202 f 
Refraction— 

Ref rak tionstaf eln : L. de Ball, 802 f 
Reid, C., Coast Erosion, 487 * 

Reid, 11. F., Reoords of Seismographs 
in North America and the Hawaiian 
Islands, 98 1 

Reindl, J., D6rfer, Weller, und Elnzel- 
hofe in Sttdbeyem, 518 f, 681 § 
Religions— 

Statistics delle Religioni al primi del 
Seoolo xvii. secondo Giovanni Bolero. 
A. Magnaghi, 804 f 
Benwiok, IF., m Keltic, J. 8. 

Repelin, J., Sooroes de la Durance, 517 f 
Reunion island, Indian uoean, 325 
Reusoh, H., En liden dal under dannelee, 
201 f ; Norge* forhold HI Sverige fra 
et geogratiak synspunkt, 299 1 
RevoUi, P., II Kunssdro (Ruvenzori) 
secondo le esploraxioni (1901) dal dott. 
J. J. David, 418 f 
Reviews— 

Afghanistan : A. Hamilton, 624 
Africander Land: A. R. Oolquboun, 
172 

Als ek a^Geojpaphy and Geology of : H. 


Hubbard, 655 1 

BawiMiw , B,, Bodenkunde, 303 f 
Ramsay, W., Minneetel ofver professorn 
friherre A. EL Nordenskiold, 99 1 
Bi m w y , W. H, SsMdttfa» in A*U 
»jm, 497 1; mukt oa rao^riag 
84 

Rendsll-Meolver, D., Medieval Rho de si a, 

BtSiilfhf B. B. : sss CUric, W. B. 
RansomeT F. L. f Probable Genes of to 
Fwnolaeo Earthquake, 525 1 


Anleltung su wissenschaftliohen Beo- 
baohtungan auf Boisen : G. von 
Neumayer, 895 

Australia, Dead Heart of: J. W. 
Gregory, 285 

Brito Peninsula, Military Geography 
of the: L. W. Lyde and^T?. 
Moekkr-Fenyman, 499 
Balkans, Bypaths hi the: F. W, von 
Herbert, 4M 

Balkans, Piotuns Item to: J. V. 
Fraser, 499 
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Reviews — continued. 

Central Great Plain*, Preliminary 
Report on Geology and Underground 
Water Resources: N. H. Barton, 173 
Colombia, Vnlkanberge von : A. Btiibel, 

m 

Face of the Earth ; E. Sness. Trans- 
lated : H. B. Sollas, vol. 8. .898 
Far East, Re-shaping of the : B. L. P. 
Wealo, 67 

Hydrographic Surveying : Methods, 
Tables, and Forms of Notos: S. H. 
Lea, 502 

instrumentenkunde fiir Forsoliungs- 
Keisende: 0. Seidel und W. Miller, 
1191 

Jourduin, John, Journal of, 1608-1617 : 
W. Foster, 175 

K&rtographie am 1700, Reformation 
dor : O. San dler. 70 
Liberia : Sir H. Johnston, 391 
Macedonia : its Races and their Future, 
499 

Macedonian Slavs, Remarks on the 
Ethnology* of the : J. Cvijitf, 499 
Malayisohen Halbinsel, lnselst&mme 
der: R. Martin, 283 
Mongolia i Kam : P. K. Koelof, 626 
Nile and its Basin, Physiography of 
the : H. G. Lyons, 887 
Rhodesia, Mediaval: D. Randall -Mac- 
lver, 68 

Selkirk range: A. O. Wheeler, 501 
Spitsbergen, No Man*s Land: A His- 
tory of: Sir M. Conway, 174 
Territoriale Entwicklnng der Europa- 
isohen Rolonien, 629 
TideB and Waves, Praotioal Manual of: 

W. H. Wheeler, 503 
Varied Life, A : Sir T. E. Gordon, 629 
Rhine from Rotterdam to Constance. 
Handbook for Travellers : E. Baedeker, 

193 1 

Rhine Provinoe— 

Agriculture in the Rhenish Provinoe 
(Foreign Offioe Rep.), 518 1 
Rhodesia — 

Medieval Rhodesia: D. Randall-Mao- 
Iver, 68§ 

Southern : Report on Geodetic Survey : 
A. Simms, 414 1 

Rhodope Balkans, The : F. R. Maunsell, 
7* 

Rhone— 

Terrasses do la valtte du Rh6ne en 
aval de Lyon : M. de Lamothe, 517 f 

landslide in the Rhymney Valley : W. 
Galloway, 91 1 

Rich, J. L., Local Glaoiation in the Oats- 
kill mountains, 525 1 

Richard, L., Geographic de l'Empire de 
Chine, 198 f 

Biohter, E. (Biography of): S. Gttnther, 
99 1 

Riohthofen, F. von (Biography): O. M. 
Kan, 419 1: ditto: E. Tfesen, 581 ti 


Gedaohtnisfeier der Gesellsohaft fflr 
Erdkunde su Berlin (Hr, 09 f ; Rioh- 
thofen e la sua opera solentifloa: F. 
Porena, 804 1 ; Richthofens Bedeutnng 
ffir die Geographic : A. Hettnor, 804 f 
Riekmers, W., Explorations in the Zaraf- 
shan Valley, 506 
Rigin, Persia, 444 
Riio Dagb, Rhodope Balkans, 29 
Rio de Janeiro— 

Maps: Planta da Oidade do Rio de 
Janeiro e Suburbios: U. Greiner. 
534 f 

Travaux de transformation de la ville 
Rio do Janoiro: F. A. Georlette, 
653 f 

Rio Grande — 

Ground Wators of Rio Grande Valley, 
Observations on : O. S. Sliohter, 95 1 
River-diversion— 

Instance of river-diversion in central 
plains of United States, 687 
Rivers, W. H. R., Report on Psychology 
and Sociology of the Todas and other 
Indian Tribes, 92 1 

Robert, E., Siam. Etude de Gdographie 
politique, 195 f 

Robertson, J. A. : see Blair, E. H. 

: see Pigafetta, A. 

Robertson, W. F., Windy Arm Mineral 
Locations in the Atlin Mining Division, 
197 f 

Rook-weathering— 

Rook Weathering and Soil Formation, 
in the Arid and Humid Regions. 
Some Peculiarities of: E. W. Hil- 
gard, 528 f 
Rooky mountains— 

Continental Divido on the Bow Range : 
O. E. Fay, 652 f 

Orotaxial Significance of Certain Un- 
conformities : 0. R. Keyes, 525 f 
Rooky Mountain system of Alaska, 627 
Rodrigues island, reefs of, 325 
Roman Britain, Romanisation of: F. J. 

Haverfield, 519 f 
Rome— 

Antike und das heutige Rom, Einiges 
Neuere fiber das : C. Hartung, 518 1 ; 
Romaka, or the City of Rome: S. 0. 
Vidy&bhfisana, 410 f 

Ronaldson, J. H., Notes on the Copper 
Deposits of Little Namaqualaad, 195 f 
Horn, Monte- 

Due meei sulla vetta del Monte Rosa : 
0. Alessandri, 647 f 

Rosoh, A., Kontakt swisoben dem Flysch 
und der Molaese im Allgau, 89 f 
Rosen, Count E. von, Chorotes Indians in 
the Bolivian Ohaoo, 658 f 
Boas, M., Fimt ttcr«sing of Mount Cook, 
511 $, 527 f 
Rotation — 

Horisontale Eomponente der ablen- 
kenden Kraft der Erdrotation: L. 
Groasmann, 528 f 

Rotoh, A. L„ Proof of existenee of Upper 
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Anti-Tmda, eta, 418f, 529 f: mud L. 
T. de Bari, Meteorology Conditions 
•bore the Tropical North Atlantia 
418 1 

Both, M., Norden (map), 306 1 
Rotbplets, A., Ged&ebtniirede anf K. A. 
too Zittel, jR56 f 

Booget, — , Etude sur le cartographic 
de rindo-Chioe franyaiso, 521 f 
Bonget, F. f Expansion Colonials an Congo 
fraofaifl, 801 f 

Royal Geographical Society— 

Addreaa to the, VM : Bir G. T. Goldie, 
1 * 

Anniversary Meeting, K2 
Awards, presentation of, 82 
Gift to the Society by Captain Wiggins, 
040 

Library, Additions to, 3 
Meetings of, Session 1805-1 006.. 82, 
87, 190 

Research Department, 4; meetings of, 
190 

Rndanx, L. t Climat de Dawson City, 197 t 
Rud-i-Seistan, 217 
Rudok, Tibet, 683 

Rdhl, A., Beitrtgo znr Kenntnis der 
morphologischen Wirksamkeit der 
Meeresstromnngen, 417 f 
Ru-i-Kh&f, Persia, 581 
Russell fiord, Alaska, changes of level in, 
40 

Russell, I. C. (obituary), 188 
Russia- 

Arohaagelfck in Schiff znr M limiting 
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mid Straasenkarte von Westnusland : 
K. Peucker, 858 f ; Politische Ueber- 
siohtakarte dee Euzopaisohen Buss- 
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Rnwenzori and the Frontier of Uganda : 

U W. FnwhOeld, 481 • 

Snow-peaks of: T. T. Behrens, 48* 
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Rdgion dn Guir-Zonsfana : Polrmenr, 
412 f 

Touat an Niger, Du: E.F. Gautier, 94 f 
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fiber die Ergebnisse einer Studienreise 
naoh Island, 90 f 
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es eine Vorskandinavisohe Einheit 
gegeben,? 90 f 
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192 f 
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74 
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Bathymetrical Sumy of iho Fieah- 
Water Lochs of Sootland. XIL Lochs 
of the Looby Batin : Sir J. Murray 
and L. Pallor, 593 * 

Botanical Surrey of: M. Hardy, 830 f 
Canonbie Coalfield : B. N. Peach and 
J, Home, 91 1 

Ooolins, In the Heart of the, 820 f 

^Sttsr*****' 
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Study : M. I. New bigin/ Wf 
Loch rarrey, Work of the. Summary 
by Jaa. Murray, 497 
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Lewis, 590 f 

Sghrr of Eigg, Geological Structure: 
A. Hacker, Sit 

Southern Highlands from Dumgoyn: 

J. Frew and F. Most, 520 f 
Thorough Guide Series. Northern 
Highlands : M. J. B. Baddeley, 

Seal islands— 

Seolperne 1 Beringshavet Fra mine 
reiser til : L. SteTneger, 199 1 
Sears, J. H., Physical Geography , . , of 
Essex County, Massachusetts, 302 f 
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Deux Annies an Setobouen: A. F. 
Legendre, 411 1 

Eastern Saeehwan: its Structure hud 
Communications: T. W. Eingsmill, 
411 f 
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Section, General Staff), 101 1 
Sedimentation— 
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mentation : J. Barrell, 095 f 
Seiches— I 

Hydrodynamioal Theory of Seiches : 

Ohzystal, 97 f i 

Hydrodynamioal Theory of Seiebes, I 
Some Experimental Results in con- 
nection with the : P. White and W. 
Watson, 417 f 

Phdnomfenes d’lntarfdraooes ; Seiches* 

A. Berget, 529 f 

Seidel, O., und W. Miller, Instrumenten- 
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528 1 , . « ^ 

Seidel, H., Atoll deal und seine Bewoh- 
ner, 96 1 
Seismology— 

International Seismologies! Ampliation 

M^flUeity of Books, and 
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mology: 8. Kusakabe, 96f 
Recent Advaneee in Beimology: J. 
Milne, 580 f 

Records of Seismographs in North 
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McMahon, 582 f 

Surrey end Exploration in Saiaten, 
Recant: Sir fiT McMahon, 909* 
383* 

Wind effects in, 925, 996 
I Sola. B. A., Cuenoa del Nakfa an Asturias, 
411 f 
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Beligo, — , Ueber Tempecaterbsohaeht> 

Bolff S ^ t 

Selkirk Range A O. Wheeler, 197 f, 

501 § 

Sella, V , on Duke of the Abruxsi's Ascent 
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Semliki forest 999 
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Serbians: L. Adamone, 420 1 
Senriguy, J. Tranaaibdrien el V Expedition 
Russo de 1’MnisadL 522 1 
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Polynesia. 97 1 

Sewell, J. T., Notes pn the "Overflow 
Channel” In Newton pate, 521 1 
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Extent and reefs of, 830 
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Madagascar and the Seychelles, 486, 
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Shahrd-No, Persia, 580 
Whaler, N. S. (biography), 656f; (obituary), 
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Shanghal-Nanking Railway, 289 
Rhan-tnng — 

Maps: Prorinoe of Shan-tung (Top. 
Section, General Staff), 583 f 
Shari, Course of the Upper, 282 
Shattel-Gharraf, 276 
Shaw, W. N., and B. G. I*mpfert, Lift* 


History of Surface Air-currents, 529 f 
Sheppard, T., List of Papers, Maps, etc., 
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Coast 521 f 

Slierring, C. A., Western Tibet and the 
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Shokalaki, M. J n Notes on glaciers within 
the Rossian Empire, 75 
Shonta, Hon. T. P., Panama Canal, 416 f 
Shrnbsall, Dr., remarks on M Alpine Races 
of Europe,” 555 
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Robert 195 f 

Franeo-Riamese Frontier, Delimitation 
of, 634 f 

Voles de pdndtration au Laos francais 
etau Stain, 649 1 
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Geogmphie and Statistik der Tungns- 
enit&mme Sibirieoa: 8. Patkanow, 
92 1, 290 § 

Grande Voie fluviale de Baaaie en Ex- 
trdme-Orient, 522 f 

Jakutisehen Kiisten dea nordlichen 
Eiazneerea : W. Sieroaiewaki, 522 1 
Mapa: Carte dea baaaina dea oodans, 
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d'Aaie : A. deTillo, 808 f 
Transsibdrien et TExpedition Boaae de 
l’ldniaadi : J. Servigny, 522 f 
Sibiriakoff, A., Yon Arohangelsk an Sohiff 
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Slbree, J., letter from, on Miaaionariea’ 
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Sicily— 

Carta di Sicilia di Agatino Daidone e 
notiz'f di oartografla aioiliana: S. 
Grind, 192 f 

Maoalnbe di Girgenti in rapporto alia 
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vnlcani di fango : 8. Crind, 410 f 
Belationa tectoniqnea et atratigraph- 
iquea de la Sidle et de laTuniaie : E. 
Hang, 519 f 
Sidmouth — 

Geology of country near Sidmouth and 
Lyme Regia : H. Woodward and W. 
A. E. Ussher, 519 1 

Siegmeth, K., Steifziige in den Liptder 
Earpathen, 517 1 

Sioroszewaki, W., Jakntiaohen Kttaten 
dea nordlichen Eiameerea, 522 f 
Siethnff, J. J. ten : see Stemfoort, J. W. 
Simmons, H. G., Yaaonlar PlantB in the 
Flora of Ellesmere Land, 513 §, 527 1 
Simms, A., Report on the Geodetic Survey 
of part of South Rhodesia. 414 f 
Simoons, G., I3e l’independance, en Bel- 
gique dea ohainea aalldonienne et her- 
cynienne, 647 1 

Simon, G. E., L’CEuvre Francaise aur le 
Haut-Mdkong de 1893 h 1905. .521 f 
Simplon — 

Belationa aotnellea entre la France et 
la Suiaae et la Question dea voiea 
d'aooda an Simplon : J. Brnnhea, 
409 f 

Simplon, Le : A. J. Wautera, 517 1 
Simpson, G. C., An attempt to fly Kites 
for Meteorological Purposes from 
Mission Ship of Deep-sea Fishing 
Fleet in the North Sea, 418 1 
Sinai peninsula — 

Turoo-Egyptian Frontier in the Sinai 
Peninsula, Correspondence respect- 
ing, 290 §, 528 f 

Singer, H.,- Stand der geographiaohen 
Erforaohnng der deutsohen Schntsge- 
biete, 99 f 
Sitapur— 

Sitapur: a Gazetteer: H. B. Nevill, 
194 f 

Sjogren, H., Eruption of Yesaviua, 410 f 


Sjogren, O., Marina Grlnsen i Kolix-och 
Tomedalarna, 411 f 

Sliohter, 0. S. (sea aim Veatob, A. 0.), 
Obaervationa on the Ground Waters of 
Bio Grande Valley, 95 f 
Smeroe, Volcano of, Java: I. A. Stigand, 
615* 

Smirnov, A. : tee Breitfoaa^L. 

Smith, L. T. v Itinerary in Wales of John 
Leland about 1586-1589. .91 1 
Smith, T. A. (see aim Gregory, T. A.), 
Geography in Secondary Schools, 99 1 
Snow- 

Central Europe, Snowfall of March 23, 
1906 : B. Hannig and A. Swarovsky’s 
observations, 178 

V'armeledninggform&gan hoa Sno : M. 
Jansaon, 418 f 
Snow-line— 

Hohe der Firnlinie am Hiiflgletacher, 
eto. : E. Briiokner, 655 1 
Sobat river, Nile basin, 889 
Sociological Papers : F. Galton and others, 
98 1 

Sofali : tee Sufli 
Soils— 

Bodenkunde : E. Bamann, 808 1 
Sok— 

Sok and Kaniaka: O. Franke, trans- 
lated by O. Nioolaon, 193 f 
Solger, F., Ueber foaaile DUnenformen im 
norddeutaoben Flaohlande, 191 f 
Sollaa, H. B. : tee Suess, E. 

Sommer, E., Wirkliohe Temperaturver- 
tellung in Mitteleuropa, 89 1 
Sonora, the Empire State of the West 
Mexiean Coast : A. T. Bird, 94 f 
Sorata — 

Climbing Mount Sorata: A. S. Peek, 
653 f 

South Viotoria Land, Geology of: H. T. 
Ferrar, 527 f 

Southern Hemisphere, Anoient Flora of 
the. Dr. Nathorat on, 689 
South worth, J. B., Las Minas de Mdxioo, 
197 1; Yuoatan Ilustrado. El Estado 
de Yucatan, 414 f 
Spain — 
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tertiaire de 1’Espagne : O. Depdret et 
L. Vidal, 411 f 

Desoripoion de Espafia: I. Abalfeda, 
411 1 

Befranes y cantares geogrdfloos de 
Espaiia : G. M. Vergara, 411 f 
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Karstph&nomene : W. von Knebel, 
803 f 

Spencer, J. W., Windward Islands of the 
West Indies, 199 f 

Spielmann, Sir I. f Royal Commission, St. 

Louis International Exhibition, 805 f 
Spiess, C., Bedentung einiger Stiidte- and 
Dorfhamen in Deatedh-Togo, 94 f 
Spitsbergen — 

Missions soientifiqnes poor la Mesare 
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Sprigade, P., Karte von Togo, 421 f 
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Stshlberg, W., Karabuga* at* Bildungt- 
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Stanford, B., London Atlas of Universal 
Geography, 311 f ; Map of Cairo, 660 f ; 
Map of the Malay Peninsula, 659 f ; 
New Orographioal Map of Asia : H. J. 
Mackinder, 658 f 

Stange, P», Erforsohung der Magollan- 
strasee, 658 f 

Stapf, 0.: see Johnston, Sir M H. 
Stassfart Salt Industry : J. Currie, 89 f 
Statesman's Tear-Book, 1906: J. Scott 
Keltic and 1. P. Renwick, 202 f 
Stein, M. A, New Expedition to Central 
Asia, 75 

Sterner Alps, Glaciation of, 73 
Stoinmann, G. : ve Hoek, H. 

Btejneger, L., Fra mine reiser til Sml0erne 
i Beringthavet, 199 f 
Btemfoort, J. W., en J. J. ten Siethoff, 
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in Oost-Indie, 204 f 
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Stewart, B , .Active Service Picket Book, 
202 f 

Stieler’s Hand- Atlas (New Edition), 101 t, 
207 f, Silt, 422 t,G61f 
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Strahan, A., Guide to the Geological 
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Stoart-Glennie, J. S. : see Gallon, F.J 
Stfibel, A. and T. Wolf, Vulkanbergo von 
Colombia, 199 f, 893 § 
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Subterranean waters— 
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Su-ohou, China, 289 : 

Sudan- 

New British Empire of the Sudan : H. I 
L. Bridgman, 523 f 

ZinderauTohsd,De: R.Ohudeau,652f | 
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Rugiyama, K., Agriculture end Forestry 
m Korea, 412 f 
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052 f 
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Huumtra: J van Baron, 411 f 
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O’Brien, 650 f 
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Hydrographic Surveying Methods, 
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Hammer, 97 f 
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Vallot, 528 f 
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Swallow, R. W., Tai Yuan fu to Hankow: 
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Swaziland— 
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M. Miller, 524 f 
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hammars Geologi . A Gavelin, 90 1 
Hdgnordiska vedvaxtemae Bkologi : B. 
HaglunA 519 f 
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unu Fustfttensisohe Biograph ion, 93 f 
Tambopata, Rio— 

Indians of, 122 

Tana River, Photographs of: A. Wood- 
house, 104 f 
Tarbagatai— 
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Thwaites, R. G., Early Western Travels, 
1748-1846.. 415 f 



INDEX. 


Tim. Shan— 

Fonohongareiae in den Tian-Sohan : G. 
Mersbacher, 193 f 
Tibet — 

Expedition sum Oberlanf dee Hwang he 
in Osttibet: W. Filchner, 193 f 
Explorations in, Dr. Tafel’s, 896, 506 
Mammals, Collection of, bronght home 
by the Tibet Frontier Commission : 
J. L. Bonhote. 412 1 
Tibet and the Tibetans : G. Sandberg, 
193 f 

Treaty between Great Britain and Tibet, 
506 

Western : A Summer Bide through: J. 
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Europe, Alpine Races in — 

Homo Alpinus, Distribution of, 543 
Interglacial and Paullo-l’ost-Glacial 
Conditions, 549 
Kurgans, Distribution of, 551 
Lake Dwellings, Distribution of, 551 
rulcBolitliio, 547 


Europe, Alpine Baees in — continued. 
Races of, Distribution, 540 
Rhodope Balkans, Sketch-map illustrat- 



Loohy District, Index-map, 593 
Ditto, Plates I. -VIII., G64 


Aden Protectorate, Now boundary of the, 
032 

Euphrates River, Sketch-map showing 
change in course of the : H. W. Cadoux, 
267 

Farquhar Group, Indian Ocean, Sketch- 
map, 325 

Indiun Ocean, illustrating J. S. Gardiner’s 
paper, 424 


Persia, illustrating Fifth Journey of P. M. 
Sykes, 429 

Seistan, from surveys made during the 
Boundary Arbitration Commission, 
under command of Sir H. McMahon, 312 
Turkestan, East, Sketch-map illustrating 

E. Huntington’s paper, 355 

Turkev in Asia, Eastern, compiled by 

F. R. Maunsell, 208 « 


Chrissie, Lake, Transvaal, Vioinity of, 53 
Nigeria, Northern, Sketoh-map showing 
route of H. Visoher, 369 
Transvaal, Illustrating Physical Features : 
T. G. Trevor, 104 


Uganda, Frontier of, Sketch-map, 484 
Witwatersrand District, Eastern, showing 
pans, 66 


■AMERICA.! 


Bolivia and Peru, Routes of Baron E. 

N or denskj old’s Expedition, 115 
Peru, Southern, Sketch-map showing 
ronto of 0. R. Enock, 247 
Peru, Western, Sketeh-map showing route 
of C. R. Enock, 259 


United States — 

River-diversion, Instance of, Sketch- 
map, 637 

Yakutat Bay, Alaska, illustrating R. S. 
Tarr's paper, 81 


AUSTRALASIA. 

Australia, showing Geographical Divisions, i Berry-Moorlort-Loddon Lead, Australia, 
1 33 ; showing Mean Annual Rainfall, 186 | Geological bketoh-map, 141 


GEHS&AL. 

Distribution of Land and Water in the I Distribution of Land and Water in the 
Jurassic Foriod, Chart, 819 | Lower Eocene Period, Chart, 328 
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ILLUSTRATIONS AND DIAGRAMS. 

WJBOPK. 


Rhodope Balkans — 

Ahi Chelebi district; tillage near 
Bashmakli, 21 

Buk, Talley near, southern slope of 
Kara Balkan, 18 

Central Bhodope : Chadir Save ridge, 
16 ; Group of Pomaks of Mlkholovo, 
19 ; Trigrad valley, 14 ; Uplands 
near Trigrad, 18 ; Valley of Kxishtm 
river, 15 

Kara Balkan, Shabanitsa uplands, 
Summit of, ] 1 


Bhodope Balkins—eonffaie*, 

Threshing soene in the Kara Balkan, 

28 

Scottish Lochs — 

An Dubh Loehan, 609 

Arkaig, Loeh, from east end, 597 

Laiggan. I iQo ht 602 

Lociiy, Look, from southern end, 594 

Ossian, Loch, 605 

Treig, Loch, 607 


ASIA. 


Euphrates— i 

Bed of Euphrates at Annua, near , 
Babylon. Workmon deepening tlu* 1 
bed, 271 

Bed of Euphrates at Mohnawio below I 
the harrago, 270 

Bed of Euphrates near Imam Hamza, j 
showing two months* deposition of 
wind-driven Band against the bank, 
275 # 

Deserted hamlet and fighting tower 
of Jodaie on banks of Euphrates, 278 
Euphrates flowing between basalt- 
capped hills at Halebiye, 268 
Hindiye canal, Broken barrage at 
mouth of, 269 
Indian ooean — 

Anglaiae island, Salomon atoll, Chagos. 

A dried-up pool in oentre of island, 
821 

Diego Garcia atoll, Chagos. Lagoon 
shore of south mid, with overhang 
ing cliff, 459 

lie de la Pene, Salomon atoll, Chagos, 
Nullipore buttress growing out from 
seaward edge of reef, 831 
• lie du Coin, I'eros atoll, Chagos. Mr. 
F. Cooper at base of large Mapon 
tree, on whioh Captain Moresby's 
initials were out in 1837 . .827 
Jacobin island, Salomon atoll, Chagos. 

Coral rook of seaward end, 317 
Noddies nesting on Siren island, Car- 
gados Carajos, 456 

Point Marianne, Diego Qaraia atoll, 
Chagos. Salt water swamps, 829 
Port Gland, Mahe, Seychelles, 464 
Praslin, Seychelles. Scored granite i 
cliff, with oooonuts below, 462 | 

St. Joseph atoll, Amirante group. 

Lagoon shore, showing remains of 
l five bea ch es, 461 I 
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Indian ocean —aontinwHl 
St. Joseph atoll, Amirante group. 
A iow over the lagoon from < ast end. 
457 

South island, Farquhar, showing 
highest point of sand ridge, 455 
Tagnmaka island, Salomon atoll, 
Chagos. Sandy lagoon beach with 
tide party, 815 
Persia — 

Bandar Abbfcs from the sea, 481 
Darband-i-Giaour, slate formation, 571 
Kal6t-i-N4diri, Interior of, 578 
Kavir or salt ground in the Lut, 
567 

Lalasdr range from the couth, 487 
Mahno shrine, 568 

MiU-Farfatd to south of the Godir-i- 
Gfahu, 445 

Mountain traok. Typical, 485 
Palms and poplars at Bmi>, 448 
Ruins of supposed Nestoriau convent at 
Khabfs, 489 

Shrine of Sheikh Ahmad at Turbat-i- 
Sheikh-Jim, 5851 

Treasure house of Nadir Shdh, 575 
Seistan — 

Helmand river, above Band-i-Seistan. 
211 

Helmand river at Kuhak, showing 
month of the Rod-i* Sei stan and ih* 
Band-1-Seiston weir, 218 
Mil-i-Kasimahad, 219 
Ramrod, Portion of ruins of! 228 
Bod-i-Seistan, 215 

Ruins known as Tahl Das, near Sar-o- 
Tar, View of interior of, 885 
S»n>Tar ruins, outer line of walls, 

Sar-o-Tar ruins. Portion of inner lino 
of walls of, 884 
Tarakun, Ruins of, 221 
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Beistan— eoeHnmd. 

moving sandhill (btukhan), 




Wind soours in the Sor-Daghal traot 
of Selstan, 888 

Winter camp of the Beistan mission 
near the Hamnn^Sd 
Zahldan, Buins of citadel of, 217 


Smeroe volcano, Java— 

Grater of, 628 

Distant view of volcano from the 
Penandjaban, 617 
Mahameroe, View from the, 622 
Smeroe from a position in the vicinity, 
621 

Summit of, 616 


▲vbioa. 


Baringo district. East Africa — 

Coracles on Lake Baringo, 476 
Njemps Kubwa: Fig trees under 
which Joseph Thompson camped, 
478 


Suk : Tabolay, Kamnta, Sagwalan, 474 
Turkana chief, 479, 480 
Turkana chiefs at Baringo, 472 
Tnrkana fighting men coming to camp 
to pay their respects, 475 
Turkana, showing headdress, 478 
Nyasa, Lake, Marks showing fall of; 642 
Ruwansori — 


Snow-peaks of, sketches and diagrams, 
44-49 


Transvaal — 

African “ Poort ” Johannispoort, Pieters- 
berg, 61 

Edge of Plateau, as seen from below, 
Kantoor Barberton, 69 

Granite Kopje, Zontpaasberg, Mu- 
titsiee, 61 

High veld near edge of platean at 
Water val Boren, 54 

Low-country landscape, with typical 
anthill in foreground, 68 

Waterfall over edge of platean at Sabi, 
Lydenberg, 57 

i 


Alaska— 

Barnacles dinging to slate rook, 7 feet 
above present high tide, 84 
Bryosoan remains (white) on the ele- 
vated strand, 85 

Depressed coast on southern shore of 
Knight island, showing encroachment 
of beach in the forest, 85 
Elevated benoh, 85 feet above present 
high tide, north of Point Fnnston, 88 
Minor fault scarps on Gannett nnna- 
tak, 89 

Parallel minor fault-lines on Gannett 
nunatak, 37 

Wave-out beach, 18 feet above present 
high tide, on Disenohantment bay, 
near Haenke island, 82 
Wave-swept area, showing devastation 
caused by earthquake water-wave up 
to level of 40 feet, 37 


Bolivia and Pern— 

Atsahuaoa hat, 124 
Atsahuaoa woman and boy, 126 
Cave at Oorani, 119 
Ohulpa Peleohnoo valley, fl3 
Chulpa Qoiaca valley, 116 
Grinding-stone from forests of Buturo, 
121 

Quichna Indians danoing at the Easter 
festivities with large feather orna- 
ments in the form of on their 
heads, 110 

Qniolma Indians from Santa Bosa, with 
high caps, 112 
Peru — 

Aporoma, Old gold washings of, 251 
Corapuna, Peak of, 246 
Inoanaassi, Bains of, 260 
Inca ruins near Pisco, 260 
Indian houses near Lake Titicaca, 257 


GENERAL. 

Coast erosion : diagram sections, 488, 489 
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